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Blockchain: applications for democracy 
The occurrence of new decentralized (distributed) technologies was a groundbreaking event that 
happened a few years ago and since then, has penetrated many spheres of human activity from 
simple online transactions to the managerial structures of organizations, eventually, reaching the 
administrative resources, and the core of democratic system - elections and the process of deci-
sion-making.  
The present research aims to reaffirm or refute the hypothesis that modern democracy is in crisis 
and new blockchain technologies have a potential to improve the quality of democracy’s perfor-
mance by many indexes. For this purpose, the present work symbolically was divided into two 
parts. In the first one, we attempt to analyze the degree of a critical condition the modern democ-
racies are in. The second part is composed of the description of the blockchain technologies and 
the analysis of several projects that propose to improve a democratic state’s performance.  
The main findings are: modern democracies do not face acute crisis but definitely are in need of 
improvements; and the analyzed blockchain projects are capable of addressing the difficulties 
that challenge a democratic state. More detailed outcomes are still on a way and having a clear 
answer on their positive effect is a matter of time and a further research.   
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Blockchain: implementacija za demokracijo 

Pojav novih decentraliziranih (porazdeljenih) tehnologij je bil prelomni dogodek, ki se je zgodil 
pred nekaj leti. Od takrat je tehnologija prodrla v številna področja družbenih dejavnosti, od pre-
prostih spletnih transakcij do področja structure vodenja organizacij, ter sčasoma dosega vire up-
ravljanja ter jedro demokratičnega sistema - volitve in proces odločanja. 
Cilj te raziskave je ponovno potrditi ali ovreči hipotezo, da je sodobna demokracija v krizi in da 
imajo nove tehnologije veriženja blokov moznost izrazito izboljšati delovanje demokracije. V ta 
namen je bilo sedanje delo simbolično razdeljeno na dva dela. V prvem delu poskušamo anal-
izirati stopnjo stanja kritičnosti v katerem so sodobne demokracije. Drugi del je sestavljen iz 
opisa tehnologij veriženja blokov in analize projektov, ki predlagajo izboljšanje uspešnosti 
demokratične države. 
Glavne ugotovitve so: sodobne demokracije se ne soočajo s kriticnim kriznim stanjem, vendar so 
vsekakor potrebne izboljšave na tem področju; analizirani projekti tehnologij veriženja blokov 
ponujajo možnosti in rešitve za izzive, ki zadevajo demokratično državo. Podrobnejši rezultati o 
njihovem pozitivnem učinku so še vedno vprašanje časa ter predmet nadaljnih raziskav.  
Ključne besede: blokchain, demokracija, kriza, decentraliziran, porazdeljen.  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1 Introductory part  
The world dominant paradigm in terms of its ideological and political constitution is claimed to 
be a democracy. Following the logic of the fact that the most successful and tenacious examples 
always form a trend, fair to say that the leading states of Europe and the United States have 
shaped the way democracy is understood and represent a metrics of measuring the degree to 
which so-called young democracies develop.  
If one is asked to describe the general sentiments he/she has for the socio-political arrangement 
he/she happened to live in, one way or another he/she would come up with the terms rather nega-
tive, crisis, and even fatal bringing the sense of doomsday than positive and life-asserting. It 
would be understandable if the sentiments were nothing more than a single case having a lot of 
to do with the personal experience, social status, the country of origin, mentality and a whole set 
of random causes that one can ever imagine. Unfortunately, the truth is far away from this as-
sumption. As a matter of fact, talks about critical conditions of democracy, nowadays, are heard 
in the officials’ cabinets, economic forums, at scientists’ discussion tables, universities’ confer-
ences and in media.    
Observation of the current situation and many literature sources moved us to start our own re-
search that would aim to reaffirm or refute the hypothesis that modern democracy is in crisis and 
new blockchain technologies have a potential to improve the quality of democracy’s performance 
by many indexes.  
Thus, the question that has to be stated at the very beginning is if democracy is in crisis? This 
question is the first research question attempts to answer which have to construct the first section 
of the theoretical part of the present work.  
Answers to the first question would be building the foundation for the main body of the research 
that is aligned with the second research question: how blockchain technologies can help us to 
improve the quality of modern democracy?   
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To the question bout approaches and methodologies used in the present work, we have to say the 
following. The theoretical core of the work would be shaped by review of several literature 
sources, selection of which will be dictated by the approach we propose to use. Our idea is first 
of all, clarification of the terms such as “democracy” and “crisis” and then, seeing how definition 
of crisis can be used to identify the stage of the democratic development (or underdevelopment). 
Second of all, we proposed to pick out the criteria in accordance with which a democratic state 
can seem to have some unsolved issues that allow us to comment on its critical or not condition.   
And finally, after analysis of the quality of democracy by certain indexes, we attempt to descry a 
potential of decentralized trustless blockchain-based technologies for the restoring trust in demo-
cratic institutions and as a result, general improvement of democracy’s efficiency.  
As a data basis, the research uses two main sources:  Democracy Barometer (2018) and partially 
Special Eurobarometer 477 (2018). The method that is selected for the work with the data is 
qualitative analysis which allows us to investigate the cases in depth what fully responds to the 
main purpose of the research.  
And finally, the third part of the methodology used for the research is an empirical approach in a 
form of organized interviews with relevant experts from technical and political fields in order to 
sustain the work with a professional opinion.   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2 Democracy  
2.1 The concepts of democracy   
When it comes to dispute about the meaning of democracy, the disagreement is more conceptual 
in its nature. This disagreement is nothing but a distinction between a concept and a theory, the 
entire point of which is how much democracy is either desirable or practicable, and to what ex-
tent the control over the state exercised by equal citizens is feasible in political praxis. It is, also, 
often a question where the threshold is set between democratic and the other values. In other 
words, when we speak about a concept of democracy it is a pure speculative construction that 
can exist in any possible forms due to its incontestability. The theories of democracy deal with 
the ways the latest can be realized in the sustainable institutional form, that is to say how much 
practicable the concept of democracy can be.   
The forms of democracy are contested. The range of definitions varies from direct, liberal, plu-
ralistic to deliberative, cosmopolitan, and post-modern. Depending on what concept of democra-
cy is taken into account, the discourse on its crisis can take a number of different forms and ex-
tents, as well as to result in various inferences. In this regard, mentioning of a few concepts of a 
democratic state, which in its turn will help to crystallize the main feature of the latest, seems to 
be appropriate.  
Before we go any further, the right thing to do would be a provision of a few clarifications re-
garding to the references to the different historical epochs. The term “democracy” has a long his-
tory of evolution and transformation that were caused by societal, political and economic 
changes. The concept of democracy was always a product of more profound processes derived 
from the societal interplays. In the present work, we intensionally do not consider the concepts of 
democracy in their connection with the political systems and rules, contemporary to the certain 
concept. In other words, the terms are taken without a socio-political context for the purpose of 
simplicity for the further analysis.  
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First things first, going back to the origin of the term, we must remind ourselves that democracy 
was born on the Greece’s soil in the 5th century BC denoting the existing then political system. 
The term was coined by combining of two words “demos” (people) and “kratia” (rule) and meant 
“rule of people” in contrast to aristocracy - “rule of an elite”. One of the most remarkable de-
scription of democracy in its classical form (by “classical”, direct democracy as it was exercised 
in Athens is implied) we find in Aristotle’s “The Politics” (written between 335 and 323 BC)
( “The Politics of Aristotle”, 1885).   
The Aristotle’s concept of democracy is inconceivable without two major components: liberty 
and equality. Liberty in its turn, by Aristotle, consists of following elements. The first element is 
“rule and to be ruled in turn” and the second one is “a man should live as he likes” (“The Politics 
of Aristotle”, 1885, p. 260). At first sight, the idea of “being ruled” might be seen as the one that 
does not go in accordance with the statement of living as one likes because implies certain re-
strictions of individual’s will to choose life he wants. But according to Aristotle, exactly, in this 
interrestriction and mutual involvement into governance entails the idea of political equality. As 
far as the claim of “being ruled by none” is impossible in a democratic state by the definition, the 
next extent to which individual freedom can be restricted is a condition in which any resentment 
about the state of "being ruled" is equalized by the possibility to rule. Thus, liberty as the basic 
idea of democratic state contributes into a business of security and the maintenance of strict po-
litical equality where a citizen has a privilege to live being guided by his own wants and rule in 
his turn.  
Note, that Aristotle bypasses the problem of economic inequality in a democratic state by point-
ing out that the decision making cannot be affected by the diverse interests of the poor and the 
rich because the political equality is in fact “the application of numeral, not proportionate equali-
ty <...> whence it follows that the majority must be supreme, and that whatever the majority ap-
prove must be the end and the just” (“The Politics of Aristotle”, 1885, p. 260). In Aristotle’s de-
mocratic state every citizen has equality with others, and the decisions made by the poor are sov-
ereign and just due to their significant majority, and what is done by the majority is considered a 
good for all.   
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Namely, this Aristotle’s evasion caused, subsequently, a lot of criticism. The claims of liberty and 
political equality are, however, incompatible with a need for authority and order in the state. In 
particular, Plato points out that in the short run, political equality and sense of freedom might 
probably lead to the establishment of a diverse prosperous society but what Aristotle does not 
take into account is that, on the long run, in atmosphere of permissiveness more and more of 
people’s political actions and decisions will become the results of egoistic aspirations and lust for 
wealth and power. Under these circumstances, the clash between the poor and the rich will be 
just a matter of time (“The Republic by Plato”, 2002).   
It is fair to say that Plato’s ideal of governance was rather aristocracy than democracy, and, there-
fore, his criticism of Aristotle’s concept of democracy is based on his doubts regarding the ability 
of the masses to rule the state. Knowledge is the highest virtue according to Plato, also, the state 
cannot be ruled without some form of popular consent (the rule of law) that is, in turn, can be 
reached among people educated and trained for this certain purpose. Thus, Plato denies the ma-
jority a skill to efficiently participate in public affairs.  
The Aristotle’s idea of the power that comes from below and is exercised on behalf of all can be 
fairly called a prefiguration of the modern democracy or leastwise of its desirable ideal when a 
free adult man openly participate in the social contract or political institutions, not with the view 
to pursuit of individual satisfactions but an achievement of public good for all the community. 
However, the classical model of democracy and its critique had both a tremendous impact on the 
development of political theories in a frame of the Western tradition with an only difference that 
the first one, in a form of a source of inspiration for many democratic thinkers and the latest, 
possible underestimated threats on the way to fair democracy.   
The next concept of democracy that will be mentioned in the present work is liberal democracy 
which is, also, in the literature called Western democracy. Simply put, it is an ideological con-
struct in which a democratic government has to operate in accordance with the principles of lib-
eralism. Liberal democracy may be taken to describe a set of institutions, such as free elections, 
competing parties, freedom of speech; in one word, the institutions that historically always have 
been highly valuable in the west and constituted the core of political system (Miller, 1992).  
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David Beetham distinguishes five main components of liberalism that have proved to be indis-
pensable to democracy: freedom of expression, of movement, of association; separation of pow-
ers between executive, legislature and judiciary; the institution of representative assembly; the 
principle of limited state, and separation between the public and private spheres; and, finally, the 
premise that there is no final truth, and that the public good is defined by what people themselves 
freely choose (Beetham, 1992).  
All the modern liberal and liberal democratic theories have sought the right balance between the 
sovereign power of the state with the necessity to impose the regulation on citizens and the claim 
of the latest to provide a secure environment in which trade, commerce, religion and private life 
would prosper. It has been a call for equalizing “might and right, power and law, duties and 
right” (Held, 1992, p. 18).    
Thus, while attempting to solve this dilemma, social democrats came up with an innovative con-
cept of political representation. If before, from antiquity to the seventeenth century, democracy 
was exercised through the citizenry’s assemblies and public gatherings, since the nineteenth cen-
tury definitely, the citizens’ will has been presented by elected few.  
The success of democracy in the last decades of the twentieth century was tremendous. Accord-
ing to Freedom House’s report, taking the minimal standard of democracy as a measurement, 
there are 123 countries (out of around 200) that could be called an “electoral democracy” in 2010 
(Freedom House 2010). Historical evidence is favorable to conclude that no democracy exists 
without capitalism, in contrast, the capitalist dictatorships of Latin America or Asia set up evi-
dence that vice versa this is not the case. The late twentieth century in the development of politi-
cal theories has become a process of consolidation of positions of representative democracy as 
the most appropriate model of socio-political arrangement in the west and beyond. Europe be-
came a part of the global system of trade and production. Along with that, the model of represen-
tative democracy was spread worldwide. As a result, the following key features of the modern 
state system have become prevalent: the centralization of political power, the expansion of ad-
ministrative rule, the legitimation of power through claims to representation, the emergence of 
massed armies (Held, 1992).  
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It is the time when many scholars started talking about a need to conceive democracy as a 
transnational affair. The expansion of liberal democratic beliefs and principles across the globe 
and establishing international governmental organizations such as the European Parliament and 
the United Nations made the phenomenon truly cosmopolitan and gave a rise to talks about a 
cosmopolitan model of democracy supported by such thinkers as Jurgen Habermas (2001) and 
David Held (1995).   
A common approach to defining democracy for the purpose of operating with the term in a fur-
ther research is generalization or coming down to highlighting the major features of democracy 
typical for its different varieties. Such approach makes the research more speculative in a broad 
sense of the word and allows to conduct the research on theoretical, which means more applica-
ble for the certain cases, ground. Abstracting from particular cases aims to eliminate, to the cer-
tain degree, the diversities between a realization of the concept of democracy on the soil of dif-
ferent countries and in the frame of different historical and cultural contexts.  
The gradation of the models of democracy that was proposed by Wolfgang Merkel seems to have 
a very much rational seed in it. The core of his classification is formed by the idea of having a 
different weight of the democratic principles and values on the scale. In other words, in order to 
organize all the diverse and mixed theories of democracy and find a more parsimonious taxono-
my, Merkel distinguishes three major democratic theories: the minimalist, medium, and maxi-
malist models (Merkel, 2014).     
The minimalist model, as it can be noticed by its definition, takes into account only the concept 
of free elections as not just a core principle of democracy but as democracy itself (Schumpeter, 
1942). The assumption that free, equal and secret elections form the governance in a way of con-
sidering it as a democratic one limits the performance of democracy to the concept of vertically 
accountable authorities. Through the parties’ programs and their representatives that claim to re-
spond to electorate’s demands and expectations form the authorities, the demos execute its power 
and right to rule. The same ways this down-up mechanism brings the sense of control over the 
ruling stratum and make it accountable to the voters select it.  
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Another minimalist view on democracy is represented by Robert Dahl (1971). The concept pro-
vides the floor of the general approach to democracy’s definition. According to his logic, any po-
litical regime is a set of rules and principles, a constitution, that defines how decisions of citi-
zens’ association are to be made (Dahl, 2000). In order to call a state democratic, its constitution 
must be in conformity with one basic principle: the citizens must be vested with equal rights to 
participate in the decision-making process. R. Dahl defines the latest as a “political equality”: 
whatever may be the case of other matters, but in the case of governing, the democratic state is 
concerned to guarantee the equally qualified participation in the policymaking. “A democracy is 
the continuing responsiveness of the government to the preferences of its citizens, considered as 
political equal” (Dahl, 1971). A respect for this common principle in governing of a state allows 
us to determine its political organization as a democratic one, and, vice versa, neglecting of this 
core rule undermines the whole building of democracy in a state on its foundation level.  
All the minimalist theories due to their significant limitations of the number of the main feature 
of democracy tend to be also restricted in its applicability to the scientific analysis. It is hard to 
imagine taking such a constrained definition as a basis for further research on the crisis of 
democracy which itself implies having a multidimensional structure. The conclusions that might 
derive from this research would have a significant bias due to any shortcomings of the elections 
process (Schumpeter, 1942) or preponderance in the distribution of political rights (Dahl, 2000).   
The medium model (or the mid-range model), has more applicable features for the further re-
search and consequently, is more favorable. This is already more advanced approach to the defin-
ition of democracy endorsed by such authors like Jurgen Habermas (1992) and David Held 
(1995). To free, equal, and universal elections, they add the important dimension of rule of law 
and horizontal accountability. Also, Habermas’ concern about the future of democracy is related 
to the problem of representation. Habermas argues that the public sphere and public discussion 
has been replaced by the activities of politicians, advertisers, public relations and the media. This 
his statement founds the core of his critique of capitalism. Capitalism has shifted the attention 
from the people’s needs to the interplay of big corporations, stakeholders and many other benefi-
ciaries. Civil capitalist society, according to Habermas, operates on the bias that government is 
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not fully representative of the people. There is a democratic deficit - a gap between actual demo-
cratic practices and the ideal.  
Horizontal accountability, representation, public sphere and the rule of law deepen the definition 
of democracy and allow more profound and various analysis.  
And the last, third model according to the Merkel’s classification is the maximalist model. The 
adherents of this notion of democracy are Eduard Bernstein, Hermann Heller and Amartya Sen. 
All the authors in their speculations about what characteristics are sufficient for calling the state 
democratic, apart from what is said previously, add the outcomes of the democracy’s praxis. 
They claim that constitutional rights and liberties, uniform representation in the governance and 
transparent system of control and checks of elected representatives are only partially can define 
democracy as a universal value. Amartya Sen argues: “We must not identify democracy with ma-
jority rule. Democracy has complex demands, which certainly include voting and respect for 
election results, but it also requires the protection of liberties and freedoms, respect for legal enti-
tlements, and the guaranteeing of free discussion and uncensored distribution of news and fair 
comment <…> Democracy is a demanding system, and not just a mechanical condition (like ma-
jority rule) taken in isolation” (Sen, 1999, pp. 8-9).  To keep a focus on the people’s “needs” and 
people’s “economic needs” is one of the prime democratic government’s objectives according to 
Amartya Sen.  
Other views on what can be called democracy are also quite broad embracing many aspects of 
the governing and socioeconomic arrangement such as external security, welfare and identity 
state guarantees, fairness, distribution of goods, securing incomes etc.  
Explicitly, the maximalist model is more complex and very selective in terms of its applicability 
to the existing democratic states as well as to the analytical study.   
Talking back to the question if democracy is in crisis, would be reasonable to emphasize that the 
answer would entirely depend on what exactly we mean by the concept of democracy. Following 
Merkel’s suggestion to regard democracy in its mid-range model as more consistent with the 
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real-world realization of democratic values, the present work will be operate with the term 
“democracy” bearing in mind the presences of five key elements:  
-   an electoral system; 
- a system of representation; 
- citizen involvement in the decision-making process;  
- the rule of law;  
- the maintenance of some degree of equality among citizens (Merkel, 2014).    
In the table below, we attempted to compare different types of democracies that are viewed (or 
will be viewed) in the research what allows to determine the advantages and disadvantages of the 
democratic systems.  
Table 1.1: Differences of types of democracy by the basic characteristics 
direct democracy liberal democracy  r e p r e s e n t a t i v e 
democracy
liquid democracy
electoral system direct voting, effi-





voting for  represen-
tatives (opposed to 
direct voting)
combination of di-














making process  
full involvement, 







direct or mediated 
involvement aiming 
to include all the 
voices 





strong respect for 
the written law as a 





( e . g . s u p r e m e 
court). 
I&R (initiative and 
referendum) system 
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Source: The data for direct democracy from “The Politics of Aristotle” (1885), for liberal democ-
racy from Beetham, D. (1992), for representative democracy from Wikipedia (February 27, 
2019), for liquid democracy from Siri, S. (January 25, 2018).  
2.2 Crisis as a concept   
The clarification of the term "crisis" itself would be a good departure point of the discussion 
about it. What the one means by saying that something (or someone) is in crisis is the question 
that has to be answered before we move any further and deploy the term to democracy.  
Wikipedia gives the following definition: a crisis (from Greek κρίσις - krisis) is any event that is 
going (or is expected) to lead to an unstable and dangerous situation affecting an individual, 
group, community, or whole society. Crises are deemed to be negative changes in the security, 
economic, political, societal, or environmental affairs, especially when they occur abruptly, with 
little or no warning. More loosely, it is a term meaning “a testing time” to an “emergency event”. 
(Wikipedia, 2018).  
m a i n t e n a n c e o f 
some degree of 
equality 
does not ensure 
equality 
high level of in-
equality due to al-
lowance of princi-
ples of free market
high level of in-
equality due to al-
lowance of princi-
ples of free market
attempts to address 
the problem of in-
equality 




Initially, the concept of “crisis” was used in medicine to describe borderline conditions: between 
life and death, salvation and damnation, aggravation and betterment. Associated with the Hippo-
cratic school as part of a medical grammar, crisis denoted the turning point of a disease, or a crit-
ical phase in which life or death was at stake and called for an irrevocable decision.  Significant-
ly, crisis was not the disease or illness per se, crisis was the condition that called for decisive 
judgment between alternatives. Since then, the concept has speared to the social, economic, po-
litical and personal sphere of life. Nowadays, the concept is used to describe any kind of stagna-
tion, uncertainty or rapid, uncontrollable deterioration of a situation or conditions. Among other 
features of crisis that are also worthy of mentioning there is an ability of the critical situation to 
create a threat to the important goals and to compel to take a rush decision thereby increasing the 
chances of failure.   
There is a broad range of definitions (and understanding) of the concept of crisis. Koselleck has 
developed the concept in its application to the historical process. Crisis for him, as a historical 
concept, is a sort of retrospective effect of events back to their causes and premises. In this per-
spective, the crisis is understood as a measurement for what counts as a history. In other words, 
the crisis is a perception of the past events and situations that help to create the knowledge and 
agreed on what has to be called “history” (Koselleck, 1988). Somehow Koselleck’s view on the 
concept of crisis is positive and even life-asserting allowing to rethink the times that passed, pro-
duce the new past by consolidating it into science. Taking it even further, crisis always creates a 
room for the judgment; in the gap between the epochs of prosperity, economic boom and socio-
cultural matureness, there is a time for the developing of critical thinking. If we consider history 
in the crisis and non-crisis bipolar coordinate system, then naming the situation “crisis” means 
that what was once perfectly clear and seen as productive is now taken to be without its basis and 
reputed as a negative value.  
One of the most influential crisis theory is Marx’s concept of crisis in a capitalist system general-
ly associated with Marxist economics. He made a statement that in the capitalist economy the 
rate of profit has a tendency to fall (Marx, 1975). The details of Marx’s crisis theory is not a 
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scoop of the present works focus but the way Marx theorizes the problem definitely incentivizes 
the next step in our speculations about the nature of the crisis.  
According to Marx, the capitalist crisis can be described in terms of the contradictory character 
of capitalist society. The crisis for him is an inherent attribute of the entire system. Two underly-
ing features of capitalism - the social character of production and the private character of appro-
priation - create a tension between the tеndency of fast and boundlеss expansion of production 
and the limitations of intake.  
Following the radical logic of defining the crisis as a preliminary stage before the collapse of the 
system of democratic values and orienteers, we can conclude that the characteristics, we are ex-
amining the democracy for, have to be explicitly present and express the unsolved intrinsic con-
tradictions in a society. On the other hand, if we transpose the Koselleck’s bipolar model of his-
tory into the democratic system, we will need to admit that the crisis of democracy will necessar-
ily mark the final stage of the democracy’s existence in the form that is sufficient to consider a 
regime democratic. It means that the democratic system after the critical stage of its life ceases to 
be democratic and becoming replaced by the opposite form of societal organization, assumably, 
by one of the forms of autocracy. Merkel calls this type of a crisis “acute crisis” unavoidably 
leading to the collapse of the whole system (Merkel, 2014).   
There is one more opinion on crisis of democracy with which the picture will not be completed. 
The concept underlying the futile work of Jurgen Habermas “Legitimation crisis” is a concept of 
crisis of democratic system. Habermas elucidates the crisis in terms less radical than Marx. He 
notes that, for instance, when we speak about the economic crisis in the early thirties of nineteen 
century, to apply Marx’s crisis theory seems to be reasonable, conditional upon a large-scale loss 
of confidence that led to a sudden reduction in consumption and investment spending, what in its 
turn caused the Great Depression. But the Habermas’ aim is not to call the hazardous sentiments 
about the future of democracy but analyze the causes of the situation. In other words, Habermas 
does not take the Marx’s concept of “acute crisis” that is able to mark the end of the whole era of 
certain type of capitalist relations, but rather seeks for “social-scientifically useful concept of cri-
sis” (Habermas, 1976, p. 2).  
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Habermas emphasizes that the “systems-theoretic” concept or “acute crisis” concept (Merkel 
2014) is frequently used today in the social science and it is defined as a situation “when the 
structure of a social system allows fewer possibilities for problem-solving than are necessary to 
the continued existence of the system” (Habermas, 1976, p. 2). He insists on the one-sidedness of 
the “systems-theoretic” concept by pointing out that the concept takes into account only the envi-
ronmental changes that lead to the emergence of the conditions threatening the system to the cer-
tain degree but this is not the case for naming the situation critical. Only the combination of the 
intrinsic and extrinsic causes in analysis would bring the fulfilled image of an oncoming system-
atic crisis: “A social-scientifically appropriate crisis concept must grasp the connection between 
system integration and social integration” (Habermas, 1976, p. 4). Further, Habermas developers 
his perspective by saying that systematic crisis cannot be produced through accidental changes; 
the social structure as a complex system comprises inherent imperatives that often find them-
selves incompatible to each other what in its turn lead to tension in the system and sooner or later 
results in a system crisis (Habermas, 1976).  
The same concept of crisis has found its reflection in the Merkel’s work. Merkel names the crisis 
that has a tendency to undermine the basis of the social system from inside “latent 
crisis” (Merkel, 2014, p. 17). And this crisis concept proves to be more relevant to the analysis of 
democracies because imagining a total collapse of mature democracies appears to be unrealistic 
but having unsolved issues and controversial tendencies in within the social fabric is firstly more 
frequently observed situation in the real world and secondly more workable hypophysis for the 
study.   
Summing up, it is important to outline the field of the research once again and the working frame 
in which the research will be conducted. First of all, the main assumption that modern democra-
cy is in crisis requests to be confirmed by considering of if each of its five fundamental elements 
is experiencing a recession or poorer performance in the recent year in comparisons with the 
previous years. Those five elements were clearly denoted as following: an electoral system, sys-
tem of representation, citizen involvement in the decision-making process, the rule of law, the 
maintenance of some degree of equality among citizens. Since the clarification of the  question 
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whether modern European democracies experience a crisis or at least have a set of common chal-
lenges that has to be overcome does not constitute a pivotal hypothesis of the present work, its 
exploration will have a general, expository character.   
Second of all, in order to investigate how critical the circumstances in which European democra-
cy exists are, in a frame of the present work, the analysis of results of several surveys will be un-
dertaken. The analysis will be executed of two dimensions: expert’s opinion where the democra-
cy’s performance will be examined accordingly objective “democracy indices” (Democracy 
Barometer, 2018) and people’s opinion survey on the selective issues (Special Eurobarometer 
477, 2018).    
2.3 Is democracy in crisis?   
As was proposed previously, in order to answer this question we need to turn to the experts’ as-
sessments and the data collected concerning to our defined five variables. The source that is go-
ing to be used for the analysis is provided by Democracy Barometer. Since we have defined only 
five parameters, we will measure the extent to which every European country meets these five 
criteria what will give us quite rough but, we believe, realistic picture of the quality of democra-
cy in the certain country. To help us with this, the data collected by Democracy Barometer 
(2018) will be used.  
The Democracy Barometer’s research was done in a large scale and cover 34 counties that are 
proclaimed to be democratic, the blueprint thus in includes 30 countries. Our research has a more 
narrow scoop and takes into account only European countries (28). The period of time that was 
selected for the analysis is 26 year (from 1990 to 2016) but since the European Union was 
founded in 1992 (and become effective in November of 1993), the shape of Europe was slightly 
different in that time. For us, is not so important to stick with the European Union’s borders in 
the present analysis but to see positive and negative trends in developing and adjusting the de-
mocratic values by the European (more in a sense of their geolocation) countries. 
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Before we go to the analysis directly, one more condition is concerned with the democracy in-
dices has to be determined. As was said, we are focused only on five democracy parameters 
which are an electoral system, system of representation, citizen involvement in the decision-mak-
ing process, the rule of law, and  the maintenance of some degree of equality among citizens re-
spectively. However, in order to apply the Democracy Barometer’s research’s outcomes to our 
work, we have to significantly simplify the complex methodology used by Democracy Barome-
ter.   
The original methodological structure is constituted of 105 indicators, that in turn are combined 
in subcomponents that are followed by components that are aggregated in functions (9), and 
functions lead us to the top of the Democracy Barometer’s concept tree, to the three democratic 
principles (freedom, control, and equality) that allow us at the end to draw a conclusion about the 
quality of democracy in the certain country (Quality of Democracy).   
Figure 1.1: Stepwise aggregation (schematically) 
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Source: Democracy Barometer, Data. Methodological explanatory. 
Figure 1.2: Overall quality of democracy, principles, functions - concept tree. 
 
Source: Democracy barometer, Data. Methodological explanatory. 
As we can see from figure 2, the quality of democracy is estimated by fulfilling three major prin-
ciples: freedom, control and equality. The evaluation of how well the certain country’s democra-
cy meets the principles is done by the measuring the quality of the performance of nine func-
tions: individual liberties, rule of law, public sphere, competition, mutual constraints, govern-
mental capability, transparency, participation and representation. On the “functions” level of the 
survey we can establish a sort of checkpoints that would match our criteria of the analysis.  
The parallel with four of our measures can be drawn effortlessly:  
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1. An electoral system => competition (“control” principle);  
2. A system of representation => representation (“equality” principle);  
3. Citizens involvement in the decision-making process => participation (“equality” principle); 
4. The rule of law => rule of law (“freedom” principle).   
Our fifth parameter “the maintenance of some degree of equality among citizens” is quite diffi-
cult to put under the certain category of the Democracy Barometer’s concept tree. This character-
istic of a democratic society is rather equally spread over all the indicators and components of 
the concept tree. Indeed, equality in democratic state has to be understood in a broad sense. It is 
an equal treatment by the legal system of the state, it is an equal civil rights vested to the citizens, 
also it can be taken further and seen as the state’s concern to maintain the equal distribution of 
wealth among the citizens. Anyways, after observation of all four parameters, the general under-
standing of situation related to the equality will be clear.  
For measuring the democracy’s performance in those four areas by using the Democracy Barom-
eter’s database is a feasible task because the selected parameters fully coincide, furthermore, the 
Democracy Barometer’s functions are more granular, more specified with help of underlying 
components, subcomponents, and indicators what makes possible to trace back all the outcomes.  
2.3.1 An electoral system  
Our “an electoral system” is compatible with “competition” function of Democracy Barometer’s 
concept tree and criteria falls into “control” principle. Less than a half of the counties (13 coun-
ties) demonstrate a slight downturn in this category equal to 3-4 points. The countries like 
France, Italy, Poland, and Slovenia show the drop in more than 10 points. If we turn to more de-
tailed analysis and take into account the components and the function “rule of law”, we will see 
that if the component “contestability (openness of election)” slowly rises, the component “vul-
nerability (competitiveness of elections)” declines. Applying the principle of compensation has 
not really improve the overall outcome. As a result, 13 countries such as Finland, France, Ger-
%25
many, Greece, Hungary, Italy, Luxembourg, Netherlands, Poland, Romania, Slovenia, Spain, and 
the United Kingdom reveal the deteriorating conditions of their electoral systems.   
2.3.2 A system of representation  
The criteria “a system of representation” is one of the easiest for the analyzing due to its com-
plete compatibility with the function “representation” of the Democracy Barometer’s concept 
tree. The latest along with “participation” and “transparency” form the third pillar of the concept 
“equality”. Also it is important to note that the function “participation” is in the area of our inter-
ests what significantly increase the adequacy of applicability of the Democracy Barometer’s as-
say to our case. The overall result on the principle “equality” displays a positive dynamic. Al-
most all the countries’ indicators increase in more than 5 points. Even three countries that have 
seen better times - Finland, Hungary, Italy and Portugal - if we measure only at the point of entry 
and at the exit point (1990 and 2016 years), we will see the slight grow with one exception of 
Italy.  
Having a more precise look gives us detailed picture. The improvement is noticeable on all 
fronts. First, it is a “substantive representation” criterion which reflects the conditions of at the 
structural arrangement of the system of representation (for example, “number of seat per 100 000 
inhabitants”, “constitutional provision for direct democracy”, or “congruence between distribu-
tion of left/right positions among voters and distribution of left/right positions among members 
of parliament”). Second, the component “descriptive representation” (including such subcompo-
nents as “no legal constraints for inclusion of minorities” and “adequate representation of 
women”) also indicates the improvements.   
2.3.3 Citizens involvement in the decision-making process  
 This our criteria is reflected by the function “participation” of the Democracy Barometer’s con-
cept tree and, as was mentioned before, can be found among other three functions consolidated 
%26
under the title “equality”. The general result on the principle “equality”, like it was discussed in 
the previous part above, will give us a sense of a progressive improvement but taking into ac-
count the fact that the category, apart from “participation” and “representation”, includes a func-
tion “transparency”, will confirm the assumption that positive performance on the categories 
“transparency” and “representation” creates the bias we observe.  
The separated analyses of category “participation” shows very interesting results. The function 
“participation” has two main components: “equality of participation” (with such subcomponents 
as “suffrage”, “non-selectivity of electoral participation”, and “non-selectivity of alternative par-
ticipation”) and “effective participation” (with such subcomponents as “rules facilitating partici-
pation”, “effective institutionalized participation”, and “effective non-institutionalized participa-
tion” relatively). Overall, “participation” outcome is negative, the database witnesses that the 
decline in participation in European counties is a real issue but what we found intriguing is that 
the situation with the provision of equal conditions for participation are slightly better that the 
one with effective participation.  
10 countries such as Austria, Belgium, Cyprus, Czech Republic, France, Greece, Malta, Nether-
lands, Romania, Slovenia, and Spain are leading in the issue of bringing an equality and fairness 
to the sphere of political participation. On the other hand, almost all European democratic sys-
tems face the problem of inability to facilitate the procedure of political participation, to increase 
the turnout rate and to use direct democratic instruments effectively (sum of national non-manda-
tory referenda per year).  
All in all, we observe a comparatively well-provided equality of political participation but the 
participation rate of registered electorate per year drops.   
2.3.4 The rule of law  
The function “rule of law” in the concept tree from Democracy Barometer fully responds to out 
objective of investigating how well the legal system of the democratic state execute its functions.   
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In order to be more precise in our investigation, the “rule of law” criterion was isolated from the 
other two “individual liberties” and “public sphere” what allowed us to avoid any bias in the out-
come.  
The overall outcome in this case comes from two components: “equality before the law” (with 
the subcomponents: “constitutional provisions for impartial courts”, “effective independence of 
the judiciary”, and “effective impartiality of the legal system”) and “quality of the legal 
system” (with the subcomponents: “constitutional provision for judicial professionalism”, “con-
fidence in the justice system”, and “confidence in the police”).  
If general picture by the counties on the first component cannot be labeled positive but it remains 
very decent taking in account the fact that 10 out of 28 Europeans counties demonstrate positive 
growth by the indicators. These are such countries as Bulgaria, Cyprus, Czech Republic, Estonia, 
Finland, France, Malta, Poland, and Romania. In these countries we rather see a lot of achieve-
ments in the field of improvement of independency of the judiciary and impartiality of courts.  
The situation related to the analysis through applying the second component is much more posi-
tive. 19 countries out of 28 have a confident, professional legal system. Thus, the overall out-
come is positive due to the equilibrium created by the surplus positive outcome in one of the cri-
teria.    
2.3.5 People’s opinion survey   
Democracy is, first of all, people and being aware of what they think about how the system ad-
heres the true democratic values and to what extent it takes into consideration their needs and 
expectations must be a prime objective. In a process of analysis of the quality of democracy we 
always have two main inputs: how well a polity has been arranged to make decisions, execute 
justice, maintain security and deliver public services being based on the principles of freedom, 
individual liberties and equality; and to what degree the citizens are satisfied with the accom-
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plishing of the latests. Bearing this in mind, having a look at the mass surveys' results, will add 
objectivity and versatility to our research.  
In the context of the survey requested by the European Commission, Directorate-General for Jus-
tice and Consumers and conducted by Kantar Public Brussels, the European citizens from 28 
member-states were polled in the range of areas regarded to democracy and elections. Re-
searchers believe that “the importance of representation and participation, through free and fair 
elections and an open, informed and plural political debate represent the cornerstone of a func-
tioning democracy” (Special Eurobarometer 477, Democracy and Election, 2018, p. 2).  
The questionnaire was composed of 16 questions that addressed different issues and concerns but 
in order to be more specific, we select just a few of them, and the criteria for the selection is de-
termined by the parameters of the quality of democracy that we stick with.  
The question number 8 externalizes almost all what is our scientific interest is about:  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Figure 1.3: Question 8 of the Questionnaire for the poll “Democracy and Elections” Special Eu-
robarometer 477, November 2018  
Source: EU Open Data Portal. Special Eurobarometer 477  
As we can see form Figure 3, four out of ten questions of the questionnaire completely respond  
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to the parameters we set up for measuring the quality of democracy. Here is how the questions of 
the poll bridge with the fundamental principles of democracy we investigate:  
1. An electoral system => Q 8.1. Free and fair elections;  
2. A system of representation => Q8.8. Political parties taking into account the interests of peo-
ple like you;  
3. Citizens involvement in the decision-making process => Q8.4. Possibility for individual citi-
zens to participate in political life (eg. as candidates in elections, members of political par-
ties); 
4. The rule of law => Q 8.5. Rule of law (e.g. respect for independence of judiciary, the in-
tegrity and impartiality of electoral system).   
Again, like when we matched the Democracy Barometer’s concept tree functions with our para-
meters, we do not have one precise question related to the level of satisfaction with how well the 
state maintains equality among citizens to some degree, because equality in the democratic sys-
tem is an umbrella term for any kind of respect for individual rights and liberties. In Figure 3 the 
questions like Q 8.2. “Freedom of speech” and Q 8.6. “Respect for fundamental rights” can be 
partially categorized as the ones by answering which people unavoidably question to what extent 
they are equally and fairly treated by the state. Also not to forget that respect for equality satu-
rates such activities of political life as representation and participation.    
Figure 1.4: The results of the poll “Democracy and Elections” Special Eurobarometer 477, ques-
tion 8, November 2018. 
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Source: EU Open Data Portal. Special Eurobarometer 477 

Figure 1.4 demonstrates the results of people’s opinion on different aspects of democracy in the 
European Union. What does it tell us? The indicators marking the level of respondents’ satisfac-
tion with free and fair elections, freedom of speech, respect for fundamental rights, the possibili-
ty for individual citizens to participate in political life, rule of law are relatively high. But when it 
comes to the representation (“political parties taking into account the interests of people like 
you”) or, for example, fight against corruption and disinformation in the media (even though this 
parameter is not in our direct focus) the indicators more likely reveal dissatisfaction rather than 
the opposite.   
Overall, the majority of the respondents were satisfied with the performance of their democracies 
and expressed support for the ways the key democratic tenets are realized. However, only the 
minority showed their trust in the representative system, media channels, and the anti-corruption 
measures.  
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An interesting regularity was noticed in the poll’s report that was going through almost all the 
outcomes. The citizens from the countries with long-established and developed democracies such 
as Belgium, Czech Republic, Sweden, Netherlands, Finland, Portugal, Lithuania, Austria express 
the high level of satisfaction with the ways their democracies work than the citizens from the 
countries with new established, young democracies, usually the countries of the Eastern Europe.  
The explicit inference that can be made after the observation of this survey’s results is that gen-
erally people in Europe want to have an open, equal, transparent and fair socio-political organi-
zation of the society but they lack trust in political institutions and administrative apparatus. And 
this is not to our surprise. There are many studies confirming the fact that Europe experiences an 
acute crisis of trust in the national governments as well as in the European Union’s institutions. 
Also, the important factor of the decline of trust, as a result, interest, and support for the govern-
ment is connected with the flood of spurious information, fake media, and corrupt political au-
thorities. All in all, poor performance of authorities, impossibility to reach out (and identify) true 
information, and as a result, political illiteracy of the citizens (often even people in power) lead 
to loss of interest in the political life of the country and exclusion the electorate from the partici-
pation in the elections.  
The question that was formulated at the beginning of this chapter “is democracy in crisis?” even-
tually, can be answered. After we defined the five pillars of democracy without which we could 
not continue to operate with the term “democracy” per se, we agreed on the definition of crisis, 
or would be better to say, a latent crisis standing for the deterioration of the quality of democracy 
by the key parameters. The second step was to turn to the official results of two surveys - 
Democracy Barometer and Special Eurobarometer 477 - aiming to find the pieces of evidence for 
our hypophysis about the critical condition of democracy in Europe.   
The observation of the survey’s outcomes revealed the fact that overall European democracies 
have demonstrated a positive dynamic of development for the period of time between 1990 and 
2016 years but different levels of analysis have yielded different results. If, for example, there is 
an evidence that the openness of an electoral system has improved but vulnerability increased. 
On one hand, we witness that the society was granted more civil rights and representation oppor-
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tunities for the minorities (e.g. inclusion of women in the decision-making process) what in turns 
led to the improvement of the overall parameter of representation. On the other hand, there is a 
significant dropout in participation. People share common values and support representative 
democracy but at the same time want to see less power vested to governmental institutions, polit-
ical parties and supranational authorities (e.g. the European Parliament).  
European democracies do not experience an acute crisis but definitely, have a bunch of unsolved 
issues. The democratic regime faces several challenges that perhaps are not critical for the sur-
vival of the whole system but transforming.  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3 Blockchain  
In January 2009, through the Internet, the important paper was released. The author of this paper 
used the pseudonym Satoshi Nakamoto (2009) assumably in order to not create any fuss around 
his personality and a country of origin because it would contradict the most fundamental princi-
ple of the concept he delivered in the paper. The paper mainly focuses on the problem of finding 
a way to make financial transactions easier, faster and trusted without any third-party intermedi-
ary (such as a bank). This new form of transactions has to be executed through the network in a 
peer-to-peer manner by the “trustless” proof mechanism that would be able to connect all the 
participants of the system regardless their nations, countries they live in and even a daytime 
(Nakamoto, 2009, p. 1).  
At first glance, the idea seems fantastic because of the stereotypical way of thinking that only 
accredited-by-state financial institutions can be a dependable guarantor of secure transactions, 
especially in the part related to international operations. In this respect, the new electronic pay-
ment system introduced in the Satoshi Nakamoto’s paper “Bitcoin: A Peer-to-Peer Electronic 
Cash System” can rightly be called a revolutionary breakthrough of our time, it is the concept 
that marks the beginning not only of a new era of the Internet but in a philosophical sense, a new 
form of interconnectivity and commonality.  
The electronic payment system has come to be in full dependence on the middleman who under 
certain obligations accepts the payment from one party (and along with this all the data of this 
party and often even the source of the means) and transfers it to the second party for the extra 
cost. The mediating of such institution seems a mandatory condition for the secure and reliable 
transaction. By transferring values we entrust financial organizations all the details of the opera-
tion and our personal data in exchange for an execution of the transaction technically (banks 
have possessed the technology providing a possibility of establishing the shared network)) and 
for the state compensation guarantees in a case of failure (Nakamoto, 2009, pp. 1-2).  
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Before blockchain, the reality was an increase in the cost of a transactions due to the mediation, 
long time of anticipation of an approval of the latest and later on, notifications about a comple-
tion, often, many restrictions set up by a financial institution as a player on the field of national 
economy, politics and even ideology, inability to execute a small casual transaction and non-re-
versible payment for non-reversible services (Nakamoto, 2009).  
In order to improve the way of electronic payments are done, and, also, to facilitate the whole 
process per se for both payer and payee, a blockchain was created. The blockchain is a mecha-
nism on which electronic transactions are run and, at the same time, a public ledger of the data of 
any transactions that have ever been executed. In other words, it is a digital storage of records of 
who owns what in the system and what the operations with those properties have been done by 
now. The ledger keeps the information of all the transactions that have even happened from the 
very first one until the last (that might be being in progress at the moment while we are trying to 
grasp the idea). And the key feature of the entire architecture is that the ledger is decentralized 
and has a precise self-copy of the records on a computer of each and every users of the 
blockchain. Basically, the record has a potential to be infinitely multiplied and saved wholly on a 
computer of any potentially new participant (Nakamoto, 2009).  
Here is the revolutionary innovation that the blockchain brings to the world. Thanks to the prin-
ciple of a decentralized ecosystem, the third party represented by a financial institution has been 
eliminated. Instead of a trust-based model, the blockchain offers the model of the interplays 
where every user of the system can see (and control) all the actions done with assets of others. 
The operations of moving the assets appear to be fully transparent not only for the beneficiaries 
of the transaction but for all the rest of the users. Generally speaking, it is a way far from what 
we knew and believed in before. This technology allows us to comprehend the entire concept of 
trust from the different perspective. Instead of being alert about the financial operation done in a 
private (as we think) fashion payer-bank-payee, the blockchain provides the means to share all 
the details of your personal transaction in exchange for the security of the latest. As we can see, a 
direction of the thought is right opposite of the one that we are used to.  
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The mechanism of safeguard of the system is an embedded function of the architecture per se. 
All the transactions are secure unless they are overseen by more in number honest users of the 
system than any unscrupulous ones. In the case of hacking attempts into the blockchain system, 
the number of the attackers must be significantly bigger than the number of the trustworthy users 
which is nearly impossible, and unless at least one copy of the ledger remains intact, there is al-
ways a possibility to restore the whole history of the records (Nakamoto, 2009, p. 3)  
Figure 2.1: The blocks of the chain with executed proof-of-work. 
 
Source: Satoshi Nakamoto. Bitcoin: A Peer-to-Peer Electronic Cash System (January, 2009).  
All payments are converted into hash where it is encoded and added to the new block which in-
cludes the information about who transfers the asset to whom, how much and when. Then, the 
block is added to the chain of the same blocks with the encoded data in them. This chain is con-
stantly growing and the blocks in it are getting organized in a chronological order. Some of the 
authors call the chain “unconfirmed transactions pool” meaning by “unconfirmed” the temperate 
storage of the payments that later on, will be drained and filled up again. In this respect a ques-
tion arises: is going to confirm the transactions if the system has no a trusted center?  
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For this purpose, the proof-of-work algorithm was used. This algorithm is a basis on which the 
parties reach the consensus, and it, also, used to verify the transactions in a secure way. The idea 
was first introduced in 1993 to combat spam emails and got its name in 1997, and finally, was 
spread worldwide by the invention of the blockchain. The initial idea is that for the further stag-
ing a sender’s command the provider (server) requires some work from the sender. Usually, this 
work is a processing time of a computer. This procedure aims to deter any possible attackers on 
the system (server). It is designed asymmetrically in a way that on the requester’ side the work 
has to be moderately hard and easy to check on the side of a provider. This idea is also known as 
computational puzzle or CPU (a central processing unit) cost function (Naor and Shamir, 1994).  
As was said, the algorithm is successfully utilized by the blockchain to verify and secure transac-
tions. The proof-of-work includes the scanning for a value of the block which hashed by 
SHA-256 (Secure Hash Algorithm). While CPU effort is expended to scan the block for a value, 
the time spent on the processing of this task is added to the block as a nonce what gives the 
block’s hash zero bits at the beginning of a cipher. Once the block was verified and the required 
work done, the block cannot be changed without redoing the work again (Naor and Shamir,
1994).   
Thus, proof-of-work is a reliable tool to secure the transactions. The principle behind the concept 
can be expressed with the formula “one-CP-address-one-vote” in contrast to “one-IP-one-vote”. 
The power and the trust in the blockchain increase proportionally with its length, and in its turn, 
the chain’s length grows in accordance with the work spent on verification of the block (the time 
spent for the computations of a value of the block). For the clarity, once the transaction is initiat-
ed, it is broadcasted to all the nodes of the blockchain and the nodes collect all new transactions 
into a block, then they start working on finding proof-of-work, and the first node which succeeds 
sends the block with updated information to the rest of the nodes in the blockchain. This means 
that the node has solved the block first what allows it to add the block to the chain. Other blocks 
accept the block as the solved one. The next block will be already attached to the hash of the 
previously solved block what will be identified by all the nodes (Nakamoto, 2009, p. 3).  
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“One-CPU-address-one-vote” approach solves the problem of a bias that can be caused by an 
alliance of many IP-addresses and their collective performance in the chain proving work. Such 
coordinated activity would significantly influence the objectivity and produce a decision based 
on the will of the majority rather than on a system’s rationality and mathematical computations.  
Although the proof-of-work is claimed to be reliable due to its quality-based work executed for 
the safeguarding of the chain, it still has some flaws and possibility of being one-party misrepre-
sented. The majority of CPU power still preserves a necessity to be controlled by an honest node.  
The process of verifying of transactions, in other words, of solving the blocks or finding a key to 
a complex mathematical puzzle is called mining. It has got its name in association with a real-
world mining for gold, coal or gems. In general, mining for some precious scares resources in 
terms of blockchain has become a mining for Bitcoin. Bitcoin is a digital cash. This is like real-
world money in whose language all online on-chain payments can be executed. Bitcoin should 
not be mistaken for simple virtual funds that are circulating between banks and having fiat assets 
stored on the user’s bank accounts and expressed in national currencies (Nakamoto, 2009, p. 5).  
The significant difference between online money and Bitcoin is that the latest is a self-minted 
currency. Bitcoin was initially proposed in aforementioned Satoshi Nakamoto’s white paper as a 
renumeration for the mining. In this respect, the term “mining” becomes more clearly understood 
as a process of producing new coins which value is a monetary expression of the unit of executed 
work. But mining is not the only way to obtain Bitcoin. Like any other currencies, Bitcoin can be 
obtained in exchange for actual money, services, and commodities (Nakamoto, 2009, p. 2).  
The figure 2.2, 2.3, and 2.4 present the change in price per one Bitcoin for the period from 2014 
to the present time.  










Figure 2.4: Bitcoin (BTC) price in USD on November, 2018. 
 
Source: Coinlore  
There were three checkpoints presented in the figures: November 2014, 2017 and 2018. The Bit-
coin price has grown from 285,16 USD in 2014 to 6 411,86 USD in 2018. By comparing the Bit-
coin prices in selected check points, it appears clear that the popularity of the cryptocurrency is 
on the rise as the price and the volume of the Bitcoin market has increased considerably in last 
five years.  
Bitcoin’s definition is not content itself with just a type of digital currency, it is a much broader 
concept. Bitcoin was invented for the purpose of having a common language while operating in 
the system based on the blockchain technology. Bitcoin’s encryption techniques are used to regu-
late the generation of currency units, and verify the fund transactions from user to user in the 
blockchain system without intermediate of a third party. As it was demonstrated in the charts 
above, Bitcoin has a real price and can be bought and sold, send over the Internet and stored in a 
personal electronic wallet. There are many other types of cryptocurrencies such as Ethereum, 
Litecoin, Monero, EOS, Ripple etc., but approximately ninety percent of the cryptocurrency 
market belongs to Bitcoin as the most operable one. 
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Essential is to divide blockchain and Bitcoin which often can be confused. Even the blockchain 
industry uses the terms with the stress on their interconnectivity and in a way when they can in-
terchange each other, blockchain is an architecture, the engine on what Bitcoin protocol is run 
effectively transferring the currency. In other words, Blockchain provides a toolkit for Bitcoin 
transactions, it is a network that connects all the participants of the system what in its turn makes 
Bitcoin operations feasible to initiate and execute. At the same time Blockchain keeps all the 
records of Bitcoin transactions and plays a role of a shared public ledger. Due to records’ trans-
parency and openness for a supervision, Blockchain ensures their reliability and accountability.  
3.1 Blockchain 1.0  
Initially, blockchain meant nothing more but an underlying technology platform for transferring 
the assets from peer to peer by use of encryption Bitcoin mechanism. With the release of  “Bit-
coin: Peer-to-Peer Electronic Cash System” White Paper, the technology was launched in a tied 
correlation with the digital currency Bitcoin, and has become its first and chief usage purpose. 
That is one of the main reason why the blockchain technology is commonly understood in a nar-
row sense regarding merely to the online payments.  
Bitcoin blockchain is the most fundamental level, a core achievement of the computer scientists 
who spent a few decades working on solving of central problem of digital currency: the double-
spending problem (Lamport, Shostack, and Pease, 1982). Since any digital currency is just a 
digital file, it is easier to duplicate than actual money. This means that users always have a room 
to manipulate their way to pay more than once with the same Bitcoin. In computer science this 
problem is known as the Byzantine Generals’ Problem that can be formulated in the following 
way: how do make sure that multiple entities (generals), which are separated by the distance, are 
in absolute full agreement before an action is taken? Or how can individual parties guarantee the 
full consensus? 
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Before the invention of Bitcoin blockchain, online transactions needed a sort of “coordinated 
communication mechanism”  such as Internet bank or quasi bank like PayPal or WebMoney.  1
Bitcoin blockchain claims to solve this problem. The users protect themselves from the double-
spending fraud by recording the transaction in the public ledger and later on waiting for the con-
firmation by cryptographic protocol and the miners community. In the case when two parallel 
false transactions get confirmed simultaneously, the race is lifted to the next level of conforma-
tion. Next attachment to the chain will require the correct inputs which for the wrongly synchro-
nously confirmed transactions means a necessity to go through one more checkpoint. In respect 
of transactions validity, the recommendation to wait while the transaction passes a minimum of 
six confirmations has a reasonable sense. A chance to spend the same Bitcoin twice diminishes as 
the number of transaction confirmations increases (Lamport, Shostack, and Pease, 1982).  
Bitcoin solves the problem by combining BitTorrent peer-to-peer records-sharing technology 
with the public-key cryptography, and this system finds itself completely independent from a 
problem of trust in online payments. A payer does not need to trust any party while transferring 
assets, but he/she has to trust the technology per se. The trust in blockchain technology is built 
on transparency and possibility to trace the transactions. On the open sources alike 
www.blockchain.info anyone can see transactions steam in real time (Figures 2.5 and 2.6).  
Figure 2.5: The public records of blockchain transactions on November 20, 2018. 
Source: web  

 Lamport, L., R. Shostack, and M. Pease. (1982). “The Byzantine Generals Problem” available from https://peo1 -
ple.eecs.berkeley.edu/~luca/cs174/byzantine.pdf 
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Figure 2.6: Two blocks’ details in the blockchain public ledger. 
Source: Web 
In Figures 2.5 and 2.6 we can see the details of executed blockchain transactions and the way 
they are recorded in the public ledger. The Figure 2.6 demonstrates the details of two consecutive 
blocks of the chain that were solved one after another. The block 550853 is composed of 2591 
transactions of total output value 39,635.74849215 BTC, and estimated transaction volume 
2,258.89853894 BTC. The estimated transaction volume is the Bitcoin value that has to be trans-
ferred in within the current block. The line Merkel Root stands for the public key that the sender 
uses to open his/her transaction for the verification. Since the second block 550854 on the Figure 
2.6 was the latest at the moment when it was picked up for the analysis, it has not got the Next 
Block hash because at that time the following block (assumably 550855) had been being com-
bined and processed by miners. As soon as a miner finds an eligible signature that starts with a 
certain number of zeros (hash), the block is broadcasted to the other miners and through their 
collective confirmation of the block solution, the proof-of-work is established and the transac-
tions are considered executed.  
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Currency and online payments constitute the main and the most common fashion to apply this 
technology. The usage of the technology for the digital payment system has a great potential to 
become the “Internet of Money” by analogy with the “Internet of Things” connecting banks and 
financial flows in a way that the “Internet of Things” connects appliances and machines. For in-
stance, according to Hajdarbegovic, due to Bitcoin blockchain’s power of transferring values 
across the globe at much lower fees than traditional system, Bitcoin is able to distract the remit-
tence market valued at $ 514 (Hajdarbegovic, 2012). If all the appliances, cars, devices and other 
machines become connected via Internet of Things, hence, there must be a system that would 
enable financial operations within this environment. That was an initial idea behind the Bitcoin 
invention. But as the concept has developed, its functionality and applicability have become 
more diverse and complex.  
Besides, Bitcoin blockchain responds to many other needs both in financial and non-financial 
areas of employment. The feature of backing all the financial and non-financial operations by the 
cryptographic ledger opens up broad horizons for the applications like “machine-to-machine 
transactions, equity transactions, contracts, content, and accounts that require multiple signatures 
in an environment that offers flexibility, anonymity, a fast and cost-effective process, and greater 
freedom across a global network where people and businesses are already connecting” (Brown, 
2016).  
For example, bank services can be delivered on Bitcoin blockchain. Users can receive loans im-
mediately to their digital wallets and do their monthly payments directly to the bank in a trustful 
fashion without lots of paperwork. Technically this interaction is possible owing to the combina-
tion of an address, a private key and wallet software. The address is a sort of an Internet account 
that includes your personal data and that enables other users to identify you in the system and 
send you Bitcoin. A very important condition of the success of digital transactions is holding a 
private key in secret. With the private key, which is in analogy with a public key, is a crypto-
graphic cipher, an account holder is able to send Bitcoin to others by signing the transaction with 
it likewise with an individual physical signature. The digital wallet is a software that is run on the 
personal computer in order to keep the records of your Bitcoin.  
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Undoubtedly, we are not used to running our finances in a decentralized open manner but the 
changes that are coming with the blockchain technology are all about shifting responsibilities 
from an authorized organizations or institutes (banks, a financial organizations, funds, a state or 
administrative units) to an individual. Being at a mainstream technological forefront nowadays 
implies acting as a rational independently thinking individual able to decide on the better future 
for him/her self as well as on the best for the community.  
The first step on a way to more granular and specified social fabric accordingly to the individual 
priorities and benefits has been already done with an invention and decreasing popularization of 
the blockchain 1.0 version. The version 1.0, the first and the most fundamental one, was de-
signed for currency and payments in a decentralized no-need-for-trust fashion. The elimination 
of a middleman has not just facilitated the mode of the transactions executions but also made 
them faster, cheaper and more accessible. Blockchain 1.0 cryptocurrency is not just an improved 
version of digital payment system like Visa or MasterCards, it is a completely new ear of human 
interaction (Swan, 2015). One could argue that a comparison with the Internet can be appropriate 
which in its turn would deprive the blockchain technology originality and innovativeness, and 
would be very much mistaken. The Internet backed up all the relations, transfers of capital and 
information by means of engineering the medium of virtuality, interactivity and high-speed pro-
ductivity. With the advert of the Internet to our lives, deliveries of many social and financial ser-
vices have become more efficient but they are still in need to be validated by an on-ground real-
life organization or a state. The Internet has become one more instrument in the hands of accred-
ited entities used to perform their functions online whereas the primary principles on which the 
societal framework is rested has not been challenged except with respect to their ability to quick 
adaptation and foresight (Swan, 2015). 
Originally started as a virtual currency system which through the consensus of all the partici-
pants, defines the total amount of currency (Bitcoin, for instance) circulating in the network, 
blockchain 1.0 has gained a lot of popularity both in practical and conceptual use.  As was said 
previously, the entire idea of having a self- authorizing - managing - approving mechanism that 
additionally would be secure and trustworthy is revolutionary per se.  
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The new perception of blockchain potential paved the way to an abstraction of the technology 
from its utilitarian application and lifted it to the level conceptual and more universal. Along with 
that, the spheres where the new concept could be embedded in the already functioning context 
have been broadened respectively: “a cryptocurrency can be a programmable open network for 
the decentralized trading of all resources, well beyond currency and payments” (Swan, 2015, p. 
17) 
The blockchain 1.0 version contingently has been extended to the version 2.0. What does it mean 
for the future of blockchain and the world community?  
3.2 Blockchain 2.0 
Version 2.0 of blockchain has opened up new ways of connections between real-world issues 
and the global network operating in a decentralized manner and serving the individual’s demands 
and prioritizing his/her benefit. The concept of programmable money that derives from version 
1.0 made possible the extension of blockchain to the more advanced version. Programmable 
money is the core enabler for the blockchain version 2.0 but apart from it, the idea of digitaliza-
tion of contracts formed one of the main features of the new concept. A combination of two of 
them - programmable money and legal contract - packed in the blockchain protocol are consid-
ered a higher, more complex dimension of the on-chain interrelations. As will be repeated,  the 
further improvement was possible due to extremely portable and advanced design of Bitcoin 
(Swan, 2015).  
Due to extensive design providing a room for the future development, blockchain 2.0 supports a 
various types of transactions: “escrow transactions, bonded contracts, third-party arbitration, 
multiparty signature etc” (Nakomoto, 2009). To enhance all the types of possible transactions on 
the basis of the first version appeared to be undoable. Satoshi expresses his personal concern 
about the possibility to run many specified cases on the first version of blockchain, he sees it 
nothing but an “explosion of special cases” (Nakamoto, 2010, p. 1). What he sees as an appropri-
ate solution is the implementation of so-called a script that would encode the various features of 
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the transactions into a code readable and operable for the blockchain network. Another term for 
the script the author offers is a predicate: “the script is actually a predicate.  It's just an equation 
that evaluates to true or false. Predicate is a long and unfamiliar word so I called it 
script” (Nakamoto, 2010, p. 1). Technically, if the mechanism of mining supports the Bitcoin’s 
issue and at the same time verification of the Bitcoin transactions, why, then, it cannot be ex-
tended and work as an underlying technology for other value's exchanges?   
The operations that are enabled by Blockchain version 2.0 can be divided into two big groups: 
financial services and non-financial services.  
The new tier of financial services and their improvements based on the second version will be 
discussed later because their advanced version has to be explained after reaching an explicit un-
derstanding of a functionality of non-financial operations.  
For the simplicity, three major directions of the blockchain version’s 2.0 development for the 
non-financial services will be explained: smart property and smart contract, and decentralized 
autonomous entities such as Dapps, DAOs, DACs and DASs.   
3.2.1 Smart property  
Smart property is a concept of having your ownership registered in blockchain-based models. All 
kinds of property can be recorded and stored in a public ledger: hard physical assets such as ve-
hicles, real estate, electronic devices or intangible assets such as copyrights, reservations, stokes 
shares etc. Basically, any asset can be registered in the ledger and transferred (sold, bought, do-
nated etc.) to another user, what will be also recorded in the blockchain which means that the act 
of transfer ownership will be confirmed by all the nodes of the system. The one who holds a pri-
vate key can control and operate with the asset. The fact of transferring a private key via 
blockchain is subjects to existing law, thus, juridically can be considered a fact of alienation or 
acquisition of ownership (Swan 2015, p. 14).  
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In order to instantiate the idea of smart property, the process of buying a house via mortgage loan 
will be described below. The borrower after the last loan payment automatically receives the con-
firmation of ownership of bought property from the bank which also operates on blockchain as a 
user. The relocation of ownership on blockchain looks fairly similar with the real-world proce-
dure but without a third-party involvement like notary or other accredited organization. The 
blockchain transition per se is a precedent of civil law, consequently, its executed smart contracts 
are legal records that can be used as documented evidence in litigations. To sum up: “The key 
idea of smart property is controlling ownership and access to an asset by having it registered as a 
digital asset on the blockchain and having access to the private key” (Swan 2015, p. 14).  
3.2.2 Smart contract  
The entire sense of the smart contract concept is a continuation of the discussion about smart 
property. As was mentioned before, in order to execute a property transfer in the blockchain-
based network, both sides have to come to a consensus on details of the operations: its volume, 
terms, specifications. What does the procedure remind us? It is a bilateral contract when interests 
and conditions are fixed in a form of special agreement that is written down, signed by the partic-
ipants and serve as a sort of a set of further instructions; the contract terminates its force with the 
complete execution of all the agreed conditions. This idea has formed the basis for the emer-
gence of such form of agreement in a digital space (Swan 2015, p. 16).  
The smart contract is a way to use Bitcoin to reach an agreement on acting (or not acting) on the 
blockchain basis. A smart contract provides the means to connect blockchain users not only for 
the buying-selling deal. The opportunities for which smart contracts pave the way are far beyond 
financial transactions. From the technical point of view, a smart contract is a code into which the 
obligations squeezed. The code defines the conditions on which the certain smart contract was 
created as well as executes the smart contract’s conditions automatically without caution. Since a 
smart contract is run on the blockchain, its biggest advantage is in absence of an arbitrator that 
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would confirm the validity and legitimacy of the deal reached via a smart contract. Thus, the 
smart-contract-based deal is free of additional fee for the approval by the entitled third-party, as a 
result, the deal is also free of the necessity to trust in the authority of the middleman. This type of 
trust is removed from the deal what facilitates the whole process of achieving the agreement and 
later on executing of the obligations.  
The innovation of the smart contact concept is rested on three pillars. First of all, and as it was 
mentioned previously, a decentralized fashion which is a common feature of all applications de-
veloped and run in the blockchain environment. A smart contract has no certain storage or a cen-
tral server that can be easily violated, it is distributed all over the network and has an identical 
copy on each of its nodes. The second of all, smart contracts are given great autonomy which 
means that once the smart contract was created and broadcasted to all the nodes, it does not re-
quire the supervision of any of the parties. At the moment of execution of its all requirements, 
the system automatically performs the commitments.  
For better understanding, let’s give an example. An access to physical property encoded in the 
blockchain can be effortlessly received by means of affirming your digital identity. Any of your 
devices sustaining embedded technology such as QR code, NFC tags or sensors etc., can be uti-
lized for the unlocking the access to the property. The property such booked hotel room, a rented 
car or laundromat remains reserved for the paid period of time until the user requires an access to 
the asset. For this purpose, the user has to submit a real-time request, and here is the moment 
when a smart contract mechanism comes into play. The blockchain smart contract sends the con-
firmation to the user that his/ her QR-code is valid and the property can be available for the use. 
In general, the “preconfigured access token” (Swan, 2015, p. 15) mechanism is a consensus be-
tween two parties with the financial component that forms a perfect context to test a blockchain 
smart contract in action.  
3.2.3 Dapps, DAOs, DACs and DASs   
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Now it is easy to trace the progression in the development of decentralized blockchain ap-
plications. Initially, the applications were a facility for financial transactions and aimed to make 
the process of transferring fund trustable and fast. Later, the idea of keeping the records of any 
transactions immutably in a public ledger open to the supervision by any active user of the sys-
tem grew bigger and gave birth to other decentralized applications such as smart contract and 
smart property regardless to its non-fiat nature. Through the second generation applications, reg-
istering, storing and transmitting all type of assets and values have become real. Dapps (decen-
tralized applications), DAOs (decentralized autonomous organizations), DACs (decentralized 
autonomous corporations) and DASs (decentralized autonomous societies) took the blockchain 
technology to another level.   
Dapps, DAOs, DACs, DASs are a more complex and profound concept that can be embraced by 
an umbrella term an automatic market (Swan, 2015, p. 22). Fair to note that all these advanced 
decentralized applications owe their revolutionary ideas to artificial intelligence, especially, 
DAOs, DACs and DASs. The concept of autonomous agents is on the other side of the au-
tomation spectrum. The autonomous hardware does not need a human involvement at all, and 
this is a core of the entire concept. Of course, there is a necessity of the human presence at the 
first stage of the agent’ existence, the human has to build up the hardware on that the agent runs 
on, but after the hardware is built, the agent has its own algorithm to operate without even 
awareness by any humans of its existence and functioning.  
Decentralized application (Dapp) has a smart contract principle in its foundation but with two 
significant distinctions. First of all, a decentralized application has an unbounded number of par-
ticipants on all sides of the market. Second, a decentralized application need not be necessarily 
financial. Dapps can be fully autonomous when it does not matter who the notes of the applica-
tion are, and the second class is reputation-based decentralized applications when the notes are 
controlled and the system keeps track of their operating to ensure that proposed level of trust is 
maintained (Swan, 2015, p. 23).  
DAOs, DACs, and DASs are more complex application and have more components that derived 
from artificial intelligent. Surely, the concept of fully autonomous construct is a dream science 
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fiction but some of the conceptual elements are already here. Decentralized organizations are 
structured in the exactly same manner as real-world organizations. Dapps have a set of rules and 
regulations that can loosely called a constitution defining the organization’s policy, mission and 
the mechanism of funding on the blockchain. As soon as an autonomous organization formed, it 
can perform tasks being run by any participants in accordance with a set of pre-configured rules.    
Decentralized autonomous societies are a galaxy of smart contracts shaping the entire ecosystem 
of the agents operating autonomously, that is why the reference to a society is reasonable in this 
case. In a similar fashion, as Bitcoin currency make the market of financial transactions more 
efficient and cheaper, decentralized autonomous organizations (corporations and societies) make 
businesses more effective, responsive and less costly eliminating tones of paperwork (Swan, 
2015).    
3.2.4 Renovation of the traditional banking system  
As was said before, the innovations brought by the second version of blockchain had an impact 
not only on the non-financial sphere but also the well-known from the blockchain 1.0 version its 
financial application.  
Financial services using Bitcoin 2.0 have significantly improved efficiency and flexibility. Most 
of the innovations are related to reinventing of the traditional banking system in a way to make it 
less bulky and more granular and precise in terms of a response to the individual demands. This 
is one of the dimensions of the interplay between Bitcoin blockchain 2.0 and the banking ecosys-
tem. Venture capital-backed Ripple is a good example of how blockchain-based platform facili-
tates interbank transactions. The process of money transferring, international payments, and for-
eign currency exchange between financial institutions conducted on the Ripple platform do not 
need any third-party’s intermediation, the transactions can be executed directly. It opens great 
opportunities to small local banks that before, in the traditional framework of banking, were al-
ways accountable to the major player what slowed down, in some cases, fully paralyzed, all the 
significant bank’s operations (Swan, 2015).   
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Another potential symbiosis between on-blockchain-running applications and the banking indus-
try is a peer-to-peer lending. A few steps to this direction have already been undertaken by the 
platform BTCjam. Here is how the creators have defined their purpose: “We have one mission, 
make credit affordable and accessible everywhere.”  BTCjam has a unique credit scoring system 2
that allows borrowers to build a transparent credit profile - an analog of a credit history in a tradi-
tional banking system - and match with potential investors all over the world.   
3.2.5 Bitcoin prediction market   
Speculating on the future events or certain outcomes is not a new idea, betting on football 
matches’ results is one of the examples to illustrate that, but Bitcoin prediction market has open a 
venue for a broad range of betting activities: from the weather prediction, which is a mere enter-
tainment and the way to earn some pocket money, to elections and anticipated policies on nation-
al as well as on global level. The latest can seem a groundbreaking proposal that will be dis-
cussed in the next section of the present work.  
Yet worth of noting that a Bitcoin prediction markets are also a good platform for the informa-
tion collecting. The amount of placed bids on sport matches, technology products releases, poli-
tical decisions, implementation of public policies stand for a sort of feedback from the general 
public on the certain event or an issue, it is a great survey venue that helps not only realize the 
project-/policy-/decision-winner but also to monitor in the real time the curve of the growth of its 
popularity. The information received via prediction markets always provides an insiders’ vision 
and helps to build technologically more efficient development strategies of blockchain in the fu-
ture.  
 What is BTCjam? Support center February 1, 2016 http://help.btcjam.com/customer/en/portal/articles/1979190-2
what-is-btcjam-
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4 Blockchain: applications for democracy  
Blockchain 1.0 and 2.0, since their appearance, have turned the world upside down. Blockchain 
1.0 brought Bitcoin to the world and once and forever has changed the conventional ways of 
transferring money. It proved to be faster, more individual, and cheaper than the schemes offered 
by the traditional banking system. Blockchain 2.0 has taken the idea to another level and brought 
a smart contract to business improving its such characteristics as openness, consensus, and oper-
ability. Attention the technologies attracted is being paid off by the enormous potential these 
technologies have. The next generation of blockchain is blockchain 3.0 is already here. The 
range of adoption for practically any areas of human endeavor is countless, but this is not the 
only thing that distinguishes the versions 1.0 and 2.0 from 3.0 one. The innovations that are wait-
ing to be discovered through the solutions the blockchain 3.0 (and 4.0) offers us, indeed, have a 
broad range of usage. By realizing the blockchain 3.0 solutions in real life we enter the new era 
of organizing human activities at lower time, cost and energy expenditures with higher efficacy, 
interconnectivity and on the greater scale (Swan, 2015). Speaking more conceptually, the 
blockchain 3.0 is a new paradigm of performing your social duties, commitments imposed on 
you by business contracts, organizing and running your properties and revenues. Blockchain 3.0. 
(and 4.0) is technology that is more sensitive to the individual human needs and that is where we 
see its tremendous democratic potential. Through the necessity of reaching consensus for any 
further operation, this technology is capable to improve the quality of human interactions in part 
of responsiveness, self-sufficiency, and maturity in making key decisions what also can be con-
sidered its contribution into a creation of a society of independently thinking, intelligent and re-
sponsible citizens.   
Blockchain 3.0 is commonly considered an extended version of the blockchain 2.0. but will be 
fair to say that to define the blockchain 3.0 this way is not fully correct. The original version of 
blockchain and the first implementation of this technology was Bitcoin, the second wave of in-
novations in this field was presented by a programmable Ethereum version of blockchain 
through a smart contract, and eventually now we have seen the improvements that can loosely be 
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called blockchain 3.0. (Swan, 2015). The improvements whose significance marks the birth of 
the third generation of blockchain are modified thus that it is not properly characterized as 
blockchain.  
In order to stick the balance between the three main components of the blockchain  - decentral-
ization, scalability, and security - the system was chosen to have a slow throughput aligning the 
chances of all participants to validate and store a transaction on their computers. This mechanism 
underlying the architecture of the system is conditioned by the necessity to include all nodes in 
the ledger’s updating. Thus, the capacity of the whole systems depends on the capacity of its 
slowest node which is considered the central pillar of the concept of decentralized, transparent 
and trustful ecosystem.  
Through the invention of DAG (directed acyclic graph)  developers attempted to solve the issue 3
of a slow and energy-consuming process of validation of blocks. The proof-of-work proved itself 
to slow down the procedure of approving the transactions, and the technologies, that came after 
that, one way or another address this issue respectively. The blockless projects such as IoT 
Chain, IOTA, and Byteball are now on the rise due to the DAG algorithm usage. DAG allows 
applications that require scalability in the thousands of transactions per second to be more effi-
cient, it eliminates the bulky mining process and provides the technical possibility to the micro-
transactions.  
As we can see, the architecture of the blockchain has changed, the new era brings new solutions 
to the drawbacks of the initial technologies but what remains are the core principles of the decen-
tralized trustable system. The blockchain 3.0 does not even operate with blocks and has rather 
horizontal than vertical structure that is often called the Tangle due to its labyrinth building but it 
still maintains the level of openness and accessibility high.  
Blockchain version 3.0 offers a broader range of solutions that its predecessors among which we 
find the solutions for improvements of democratic governments.  
 DAG - a directed graph data structure that uses a topological ordering. The sequence can only go from earlier to 3
later. DAG is often applied to problems related to data processing, scheduling, finding the best route in navigation, 
and data compression (Wikipedia).
%55
In first part of the work we defined a few concepts with which we would operate farther: democ-
racy and crisis; the second part of the work was devoted to the detailed examination of the 
blockchain technology and the description of their basic use cases. The present part is a final 
stage of the work where we attempt to correlate the advantages the new blockchain technology 
offers with the needs of the governmental systems to improve its democratic performance.  
The environment in which the research was made happens to be very conducive for exploring the 
areas of blockchain capacities to bring together a society and a government on the ground of ef-
ficient cooperation. Slovenia, the country where the present survey was fulfilled, manifests itself 
as a leading blockchain technology destination in Europe. In some sources, Slovenia is even 
called the Silicon “Dolina” (valley) of the blockchain world. Internationally experts agreed that 
Europe has become a heart for the rapidly growing blockchain industry, and Slovenia took a lead 
in this process, especially, it has become explicit after hosting first European Blockchain Summit 
in 2018 when the Prime Minister of the Republic of Slovenia dr. Miro Cerar made an appearance 
with a very uplifting speech. He stated: “The regulatory bodies and ministries are already study-
ing blockchain, and the state is participating in activities at European level in the area of the in-
troduction and regulation of this technology. We are also already laying the foundations for the 
initial pilot testing of the technology in the state administration.”   4
The key to Slovenia’s success regarding to the harnessing of the innovative blockchain technolo-
gy is a strong community of talented developers. The Slovenian entrepreneurs were first to make 
a move in the space of blockchain. Quite early Slovenia has joined the trend of the adoption of 
Bitcoin. Founded in 2011 a company Bitstamp has become the first European crypto exchange 
which in turn led firstly to popularizing Bitcoin in Europe and secondly, to the increase in a 
number of the startups being born. At the World Economic Forum in Davos the Slovenian com-
panies Viberate, InsurePal, ICONOMI, and SunContract touted the achievements and pointed out 
the obstacles on the way of mastering the cutting-edge technology, and sought the endorsement 
from the governments.  
 Slovenia’s Prime Minister Lauds Nation as ‘Blockchain-Friendly Destination’ (October, 2017). Retrieved from: 4
https://www.coindesk.com/slovenias-prime-minister-lauds-nation-blockchain-friendly-destination
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After the demonstration of tremendous support from the government, Slovenia started setting 
itself up as a “blockchain-friendly destination” in Europe, and through organizations like 
Blockchain think tank, European Blockchain Hub, and Slovenian Blockchain Association 
Slovenian blockchain enthusiasts plan to consolidate the educational materials on blockchain 
technologies, initiate, fund and implement the blockchain projects.  
In the context of the research, two interviews were done: one interview with  a Director of Tolar 
Hashnet Slovenia,  Principal at European Blockchain Hub, Chairman at Eunex and former State 
Secretary of the Republic of Slovenia Tadej Slapnik and the another one with Head of Project 
Group of New Economy and Blockchain Technologies at Ministry of Economic Development 
and Technology of the Republic of Slovenia, Social economy expert Nena Dokuzov.   
As was proposed, the main goal is to see how blockchain can contribute to the social arrange-
ment on the democratic principles and fix the problems that representative democracy faces to-
day. Before we analyzed on what fronts the democratic system loses its confidence to maintain a 
right balance between vested in people political rights and freedoms and a certain degree of au-
tonomy of the state necessary for the realization of people’s will.  
Further, we will attempt to examine blockchain applications for a democratic government. A few 
use cases will be chosen to demonstrate how this revolutionary technology can help us to have 
more accountable, sustainable and efficient governments. Since we have the materials of two in-
terviews done in Slovenia, they will serve us in providing an expert opinion on the issue. 
4.1 Blockchain for an electoral system  
Estonia has all rights to open this our discussion about utilization of blockchain for the electoral 
system. The Republic of Estonia, a country with a population of 1.3 million (for the comparison 
a population of Slovenia is a bit over 2 million), after the regaining independence from the Sovi-
et Union in 1991, was given an opportunity to start from scratch and completely rebuild its gov-
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ernment. And the country used this opportunity thereby has paved the way for other democratic 
governments to rethink their performances at the expense of using new Internet technologies. 
The renovation has happened gradually under the slogan “we have built a digital society and so 
can you”. In 1997 Estonia started with e-governance and now, as they claim, 99 percent of public 
services are available to citizens as e-services. The country has saved not just on expenses for the 
hiring and keeping at the key position officials but also, at handling mass paperwork and bureau-
cracy arrangements. By 2008, Estonia had already had e-taxes, digital identity and e-voting sys-
tem implemented what allowed it to be one of the fist success stories to harness a new wave of 
Internet technologies blockchain. The central facilitator for the blockchain solutions implementa-
tions for the government was a digital ID card that by 2012, 90 percent of all Estonian citizens 
had. An ability to access public services via electronic ID card was a halfway to the usage of the 
blockchain, especially, it has become easier after the introduction of keyless signature. The 
blockchain came to play when the developed digital infrastructure has become vulnerable to cy-
ber attacks that made the Estonian authorities consider the open distributed online architecture as 
a wise approach to the problem (Tapscott. D. and Tapscott A., 2016).  
In official proposal of the use of blockchain the concept is called “digital defense dust”  which 5
means that blockchain technical solutions cover all the data and smart devices like a dust in order 
to protect them from misuse and corruption. Once the state started consolidating a big data, the 
risk of malice use of this data increased. And instead of building a more impregnable defense 
system, the blockchain offers an elegant solution to decentralize, to give away in a way, all the 
data. Is not it simple and genial?  
Distribution of the data plays a role of a security system due to its high traceability and im-
mutability, the blockchain technology mathematically ensures cyber security of the data. Being 
uploaded to a computer of each user of the system, the personal information has become not only 
more operable but also, more secure because any abuse of the data in one node would be impos-
sible without confirmation of the operation in other nodes, or if this somehow already happened, 
 “Estonia blockchain technology”. Retrieved from https://e-estonia.com/wp-content/uploads/faq-a4-v03-5
blockchain-1-1.pdf 
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the fraud action will be necessarily recorded at every user’s access points. In this case, any fur-
ther investigation of the fraud will be much easier to execute and eliminate all possible conse-
quences.  
This characteristic of distributed ledger technologies is considered the most beneficial one for 
giving more democracy to the people, on one hand, and on another hand, make the data reposito-
ry more secure and controllable by the citizens themselves. In the interview, the representative of 
the Ministry of Economic Development and Technology of the Republic of Slovenia Nena 
Dokuzov outlined six major pillars of the new technological approach to the governance: in-
tegrity, truth, traceability, non-intermediary, democracy and immutability (personal interview, 
December, 2018). Although to the question “can we be hundred percent sure about the security 
of the system?” she expressed doubts and emphasized that any digital ecosystem cannot be hun-
dred percent secure but through the transparency that the blockchain technologies propose we 
can significantly decrease the risks regarding to the transferring of big data.  
To continue this line of thoughts, we conclude that one of the biggest issues that democracy has 
faced so far is lack of legitimacy. More and more citizens feel that the actions of politicians and 
programs of political institutions do not reflect their will and support the human rights. Political 
sociologist Seymour Martin Lipset wrote that legitimacy is “the capacity of political system to 
engender and maintain the belief that existing political institutions are the most appropriate and 
proper ones for the society” (Lipset, 1983, p. 64).  
In this respect, blockchain has a lot to offer, especially, in the part of online voting. If we per-
ceive the voting process as a process of assets transferring, we definitely can find a lot of similar-
ities and as a result, the more secure way of votes casting. By casting votes as transactions, we 
can creаte a blockchain which keеps track of the tallies of the votes. This way, everyone can 
agree on the final count because they can count the votes themselves, and because of the 
blockchain audit trаil, they can verify that no votes were changed or removed, and no illegitimate 
votes were added.  
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The project “Follow my vote” is worthy of more detailed review. The developers of the end-to-
end voting software claim that their main goal is to bring faith to the voters in democratic 
process and make them be sure that their voice is properly casted, counted and taken into ac-
count. Through the blockchain voting platform, the developers believe that the trust in democrat-
ic government and its methods of voters casting in the election day can be rebuilt. The first step 
is to download the voting booth from www.followmyvote.com  and register by using a digital ID 
card or any other electronic identity specific for the country. The next step is a registration for the 
elections they qualify to vote in and after the procedure of identification and registration, the vot-
er is set to cast a ballot. The final step is a voting itself. After the voter has made his mind in re-
spect to the candidate he/she has an intention to vote for, he/she submits the ballot to a secure 
blockchain based ballot box. 
Figure 3.1: Scheme of blockchain based voting system. Follow my vote project. 
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Source: Web  
What developers affirm as an undeniable advantage of their online voting system is an ability to 
watch the election progress in real time as votes are cast. This level of transparency and trace-
ability, they believe, adds first of all, more trust in the online platform and the election process in 
general, second of all, has a big implication for the two-party system. In action the latest looks 
like this: after the voter has submitted his vote, he/she has time to observe the election progress 
and analyze the preliminary results of the elections; if the party in whose favor he/she has voted 
loses, then, the voter always has a chance to sing in the platform again and change his/her vote. 
The option to change the vote can be used as many time as the voter feels like having a different 
perspective on the elections results. Indeed this option is innovative and would prevent the situa-
tion when the votes are wasted on the candidate that is likely to win the elections, also it would 
combat the vote-splitting effect (especially, in two-parties system), and save on extra costs for 
repeat elections.   
Bearing all said in mind, the “Follow my vote” project has one more positive effect on the elec-
toral system - increasing voter turnout. The Special Eurobarometer 477 revealed that only 51% 
of polled respondents were fairly satisfied with how the elections are executed in their countries 
what gives us an idea that there is still a room for the improvement on this front.  
The chairman of the Advisory Board of the European Blockchain Hub Tadej Slapnik also ex-
pressed a concern about the incentivizing the citizens to participate in the elections or in general, 
in decision making but we agreed that involvement of the citizens into political life of the coun-
try on the basis of distributed decentralized ledger would increase the interest of much more 
people: “I believe that with use of the technology, in the near future or midterm future, we will 
be able to make a different structure, a different way to do the democracy, it will not be a pyra-
mid way anymore but it will be more horizontal and more distributed with the involvement of 
much more of the citizens” (personal interview, October, 2018). 
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To sum up, the implementation of blockchain technologies for voting would significantly im-
prove its transparency, reliability, and security. Decentralization as the most important attribute 
of the blockchain technologies, would operate contrarily to the traditional one-center system 
which would result in more trust and consequently higher voter turnout.   
4.2 Blockchain for a system of representation  
As we could see, the results of the survey made by Democracy Barometer in their part related to 
the situation with representation in European countries are quite positive. Overall, there is an ex-
plicit progress in the political representation and such indicators as “no legal constraints foe in-
clusion of minorities” and “adequate representation of women” demonstrate a stable growth. On 
the other hand, the outcomes of the poll made by Special Eurobarometer 477 that dealt with the 
parameter like “political parties taking into account the interests of people like you” revealed the 
high level of dissatisfaction; only 33 percent of polled participants were fairly satisfied.  
What does it mean for us? From our point of you, it looks like the system has done a lot to let 
diverse groups of citizens to be represented in a government, made a several adjustments and at-
tempted to make the decision-making organ more accessible and as a result more democratic but 
it has not worked out at the extent it was supposed to. Why?  
And again we are referred to a problem of lack of trust in the democratic system. In the inter-
view, Tadej Slapnik pointed out the concept that he believes is able to address this issue - liquid 
or fluid democracy (personal interview, October, 2018).  
The concept of liquid democracy (or delegative democracy) is not a new concept but to deter-
mine its origin remains almost impossible because in different periods of time the certain fea-
tures of the concept had taken place under certain political circumstances. Thus, in 1884, Lewis 
Carroll in his “Principles of Parliamentary Representation” wrote about the possibility for the 
candidates to grant their votes to other running for a seat in the Parliament (Ford, 2016). One 
more remarkable case can be mentioned in respect to the development of the concept of delega-
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tive democracy is the one that was published in New York Times in 1912. W.S. U’Ren along 
with other reformers who had been “upsetting with the political conditions in Oregon” brought 
the initiative to establish a new proxy system. This intent was “to have all the votes cast in any 
election represented in the legislative assembly by proxy member whose voting power in that 
body shall be gauged by the number of electors who voted for them” (New York Times archive, 
1912).  
Liquid or delegative, or fluid democracy is a form of democracy whereby the democratic right to 
participate in decision making (voting) can be delegated to others rather than used for voting di-
rectly. The circumstances to delegate the right to vote can be variant. The delegate may be better 
informed, better educated or have more spare means to dedicate him/herself to the decision mak-
ing, also the representative may act on the political stage as a professional and be able to lobby 
the interests of a represented voter in a more efficient fashion. Delegative democracy lies be-
tween representative and direct democracy and encompasses the features of both. Thus the idea 
not to act (vote or participate in decision making) directly but delegate the right to others  instead 
has many in common with the way participants vote in favor of a representative in a representa-
tive democracy model. The difference with liquid democracy is in more granular approach to the 
delegating: the participants does not only select a representative but also defines how much dele-
gate, for which length of time and how to supervise the outcome. In this sense, liquid democracy 
reminds a direct democracy model with its individual (direct) method of voting. Through the 
mechanism of “liquid” delegation basically every citizen is a potential politician (Figure 3.2). 
Figure 3.2: Direct democracy vs. Liquid democracy  
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Source: Siri, S. Direct democracy vs. Liquid democracy (January, 2018). 
Interesting to note that in interview Nena Dokuzov concerned transitive delegation by indicating 
the challenges that it can cause: “Delegating of somebody else to decide needs very strong sys-
tem behind because all the decisions made by this person or computer have to be authorized, 
have to be checked and approved, at least by the person that gives you an authority to do this <…
> this is first. And second <…> how much to delegate?” (personal interview, December, 2018) 
We will be back to this question a bit later.  
As it already has become clear that such a hybrid model of democracy was taken as an excellent 
pattern for the creating an open source software to facilitate proposition development and deci-
sion making with the inclusion of blockchain mechanism. Supporters of the concept of liquid 
democracy claim that in blockchain-based framework, many things can be done accurately and 
with the required high level of legality.  
One of the most prominent work in this field has been already done by a group of Argentinian 
developers Democracy Earth Foundation (www.democracy.earth). As they describe in the White 
paper, the project Democracy Earth Foundation was created in 2012. The project was ranked by 
the GitHub  community as a “prominent open source democracy software” including original 6
design of DemocracyOS. The project has attracted a lot of attention through the public TED 
Talks . In 2013 the developers founded the first digital political party in the Americas, the Par7 -
tido de la Red (Peers Party) that ran for its first election in the city of Buenos Aires.  
 GitHub Inc. - GitHub Inc. is a web-based hosting service for version control using Git. It is mostly used for com6 -
puter code. It offers all of the distributed version control and source code management (SCM) functionality of Git as 
well as adding its own features. It provides access control and several collaboration features such as bug tracking, 
feature requests, task management, and wikis for every project” (Wikipedia). 
 TED Conferences LLC (Technology, Entertainment, Design) is a media organization that posts talks online for free 7
distribution under the slogan "ideas worth spreading” (Wikipedia). 
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Through designing an open source software the founders believe to extend democratic gover-
nance over geographical borders and bring a possibility to contribute in the global governance to 
every individual on earth.   
In the context of the Democracy Earth Foundation project, the concept of delegation has got 
more ramified embodiment. The system of delegation (vote token) is a core principle of the 
whole liquid democracy building; in order to cover all possible scenarios regarding the decision 
making and satisfy the diverse inquiries of the voters, the concept of representation (delegation) 
is introduced in five situational versions.   
Direct vote: the simplest one when the voter A uses his tokens to vote by himself for the voting 
on the certain issue (Siri, 2018).  
Basic delegation: when the voter A delegates his votes to the voter B and the voter B can use the 
tokens to vote on A’s behalf (Siri, 2018).  
Tag limited delegation: when the voter A delegates his votes to the voter B under specific condi-
tions (that is why it is limited). The voter B can use the tokens to vote on issues if only they carry 
an earlier stipulated tag. For instance, all issues with a tag #infrastructure fall under the voter’s B 
competency and can be voted on. When such a delegation model is applicable? When the repre-
sentative posses more knowledge and confidence in the area of tagged issues (Siri, 2018).   
Transitive delegation: when the third party comes into play. The voter A delegates the votes to 
the voter B and the voter B in his turn is permitted to “redelegate” the votes to the voter C. It 
generates a chain of delegations and enables specific representatives gain an authority in within a 
group of voters. The relationships between the voters A and B are regulated by the delegation 
contract which allows to turn off (or turn on) the setting of “redelegation” in case if the voter A 
does not want his tokens being utilized by the third party (Siri, 2018).  
Overriding vote: the voter A has is a sovereign owner of the votes even though the votes were 
delegated to the voter B. In the situation when the voter B has already voted on the voter A’s be-
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half, the voter A still is entitled to alter the result. Thus the proxy does not imply the delegation 
of the ownership of the votes, at the most, it enables one more opinion on the issue (Siri, 2018).  
Public vote: this feature of liquid democracy is quite similar to the principle of openness and 
transparency that underlie (or has to underlie) any real-world democracy. The delegators have a 
right to be aware of how their votes are spent and what is the outcome of the latest. It allows rep-
resentatives to build up the reputation and get more credits from the public. To have it realized in 
the blockchain based model is more doable due to the absence of any intermediary and full trace-
ability of the delegate’s activities (Siri, 2018).  
Secret vote: in the communities with the high risk of coercion, it is an important option to vote 
without revealing any personal information. Blockchain also enable to keep vote transaction se-
cret. According to the developers, this special setting may require additional mining fee that can 
be paid by the implementing organization or directly by votes (Siri, 2018). The designs of secret 
votes proposed by Zcash  or Monero  are the most known.   8 9
We argue that the problem formulated by Nena Dokuzov: “How much to delegate?” can find a 
practical solution through the implementation of the software operating accordingly to the 
aforementioned principles of delegation (personal interview, December, 2018).   
4.3 Blockchain for a citizens’ involvement in the decision-making process   
The analysis of Democracy Barometer’s collected data revealed that many European counties are 
efficient at improvements in the field of provision of equal conditions to every citizen to partici-
pate in decision-making but the electorate lack agility to utilize the opportunity. The problem as 
we see it can have the same root with all other breaches of modern democracy and can refer us to 
 Zcash is a cryptocurrency aimed at using cryptography to provide enhanced privacy for its users compared to other 8
cryptocurrencies such as Bitcoin (Wikipedia).
 Monero (XMR) is an open-source cryptocurrency created in April 2014 that focuses on fungibility, privacy and 9
decentralization. Monero uses an obfuscated public ledger, meaning anybody can broadcast or send transactions, but 
no outside observer can tell the source, amount or destination (Wikipedia).
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the low incentives of the citizens. The issue of incentivizing of society to participate in the deci-
sion-making is central and attempts to solve this issue would set up the right direction of our en-
deavors to mend democracy's breaches.   
The set of the questions related to the low participation rate of the citizen (low turnout in the 
elections) was also covered in both interviews. Both interviewees expressed the same concerns 
about gradually reducing the number of inducements, citizens have, to partake in public debates.    
The predictions Tadej Slapnik made about further familiarization of the general public with the 
governance that will be operating through the distributed ledger, are quite affirmative. He be-
lieves that the general public has already been connected via social media, Internet forums of in-
terests and shared platforms; the next step (and our primary objective) is to lift those societal ac-
tivities to another technological level (personal interview, October, 2018).  
At this point, we would fully agree with our interviewee. Every user’s activity whether it is 
“retweet”, “like”, “link” or “share” on social media signals a preference of the viewers for cer-
tain content. All theses preferences are nothing but votes with the only difference that they do not 
serve their senders in any useful way. Social media “likes” are the worthless tokens for the users 
and important feedbacks for the setting of the price of advertising dollars. The votes are pos-
sessed and utilized by the owners of the networks.  
All developers working with blockchain believe that sovereign technology, protection of person-
al sensitive data, decentralizing architecture are able to completely disrupt the commercialized 
networks and enable people to vote in favor of their own wellbeing.  
Responding to the same question Nena Dokuzov sees the implementation of blockchain in the 
process of decision making, political debates, elections as an even ethical matter in a sense. She 
argues that the introduction of blockchain to society will bring more democracy and fairness to a 
polity, the politicians would go to politics with less egoistic motives and work for the good of a 
whole society. Only technologies like blockchain are able to tackle the problems of exclusion the 
vast part of the modern society from voting on key societal issues. It sounds idealistic but Nena 
Dokuzov stressed that someone has to be a pioneer and daredevil when it comes to the cutting 
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edge technologies especially so groundbreaking like decentralized public ledger and she person-
ally takes as a mission (personal interview, December, 2018).    
One of the models that truly attracted our attention was a model of government titled “futarchy”. 
Initially, the concept was proposed by American economist Robin Hanson. His idea was to vest 
in people right to decide which policies have to be implemented and the tool he offered for it is a 
prediction market. The elected officials, according to Hanson, have to define the measures na-
tional wellbeing but electorate through the prediction market have to vote on the certain propos-
als. The policy that collectively gains more positive votes is more likely to be realized: “Elected 
representatives would formally define and manage an after-the-fact measurement of national 
welfare, while market speculators would say which policies they expect to raise national wel-
fare” (Hanson, 2007).    
The concept of futarchy under the slogan “vote values, but bet beliefs” was adopted and clearly 
expounded by Ethereum  project founder Vitalik Buterin. This governance model is a two-level 10
process by which people first vote on a certain metric to determine how well the country is doing 
in terms of achieving the extent of welfare that would satisfy the majority of the people and sec-
ond through the prediction market, the government picks the policies that best corresponds the 
metric.  
Previously, the Bitcoin prediction market was mentioned as one of the most interesting solutions 
that blockchain offers. The prediction market can perfectly serve the need of both business and 
governance. “Market” is because voting in prediction market can be performed through any 
cryptocurrency or any economically meaningful tokens. Generally, prediction markets look like 
poll that consist of questions (or proposals) with two possible answers: affirmative and negative. 
In literature, we find many examples of how the prediction market works on the case of presi-
dential elections (Figure 3.3) (Pauw, 2018).  
 Ethereum - is an open-source, public, blockchain-based distributed computing platform and operating system 10
featuring smart contract (scripting) functionality. It supports a modified version of Nakamoto consensus via transac-
tion-based state transitions (Wikipedia). 
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Figure 3.3: Prediction market for the presidential election  
 
Source: Pauw, C. Prediction market for the presidential election (February 20, 2018) 
The certain example with the presidential election uses US dollar to set up the prediction market. 
Futures contracts (or tokens) will be structured to pay 1USD if the prediction is right and real-
ized, otherwise 0USD. If the candidate’s X market trades at 0.70 USD, it means that the candi-
date X’s probability to win the elections is 70%; the probability to win the election for the candi-
date Y is 30% respectively. People whose contracts were bought in support for the candidate-
winner will be paid 1$ for the contract, the other group gets nothing. The prices in the prediction 
market always depend on the number of market participants, literally saying, the volume and 
profitability of the market is the matter of participation and contribution of each participant.  
The prediction market is an old and already well-functioning mechanism but what blockchain 
adds to the process is crucial. The removal of a middleman or in the case of the prediction mar-
ket, a central authority that administrates trades and bets brings, first, more trust to the entire ar-
chitecture and, second, significantly reduces the fee that in a regular prediction market goes to a 
broker for placing the bets. These two important factors would incentivize more citizens to take a 
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part in political debate and vote on certain issues because, first of all, they would be financially 
motivated and, second of all, would be able to follow all the process from a start to the end.  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5 Conclusive part  
The aim of the present research was to reaffirm or refute the hypothesis that modern democracy 
is in crisis and the new blockchain technologies have the potential to improve the quality of 
democracy’s performances. For this reason, we defined several characteristics that would help us 
to have a holistic picture. It became clear that without an agreement of what to call “democracy” 
and what to imply while using the term “crisis” we would not move any further in our research. 
Defining the terms was a necessary step for building up a strong theoretical foundation for the 
research, and at the same time doing so allowed us to answer the first research question if 
democracy is in crisis.  
We agreed that a state in order to be named democratic has to have an electoral system, citizens 
have to be involved in decision-making and be fairly represented in the governance; their rights 
have to be protected by the state (rule of law), the state also has to maintain a certain degree of 
equality among its citizens. All those criteria formed a matrix of further analysis.  
Analysis of data reviled that modern democracies are not in crisis and on the contrary have to 
manage to maintain a decent quality of its performances. The first finding can be formulated in 
the following manner: even though European democracies do not experience an acute crisis, they 
definitely have a few challenges that have to be addressed and overcame.   
This theoretical basis and refuted hypophysis about critical state of modern democracies allowed 
us to present new cutting-edge decentralized ledger technologies as a possible solution to the 
challenges European democracies have faced. After the second part of the work which also was 
quite descriptive familiarizing ourselves with blockchain per se, we moved to the final stage of 
our research - use cases.  
Use cases were presented by three the most successful blockchain projects: “follow my vote”, 
“liquid democracy”, and “futarchy: prediction market”. The analysis of those use cases showed 
us a great potential of distributed ledger technologies to address the challenges that a modern 
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democratic state has. In a more precise manner of speaking, we would conclude that the core is-
sues such as a poor representation and participation of the citizens in the governance would defi-
nitely be improved by utilizing the digital innovations that the new technologies offer.  
We were really fortunate to back up our hypophysis with an empirical material. In the context of 
the present survey, two interviews were held with the specials in the relevant field. Both inter-
viewers were positive commenting on the successful experience of the blockchain implementa-
tions. The gathering information allowed us to confirm our second hypophysis that blockchain is 
able to provide applicable solutions for the process of governance in the democratic system.  
The work has happened to be mostly descriptive, the conceptual (theoretical) part is the strongest 
part of the research. Working with different literature sources was essential. By our own estima-
tion, the empirical part where we were gathering opinions and perspectives was independent and 
provided us with a valuable third’s party points of view. As for weaknesses of the present re-
search, we can denote the lack of data relevant to cases when the technologies have been already 
implemented and the first results were collected.    
Due to our genuine interest, we are going to monitor how the situation with implementation of 
blockchain technologies for the more efficient government unfolds through the analysis of the 
outcomes of the already mentioned projects and discovering the new ones.  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6 Summary   
Temeljni cilj naloge je bil potrditi oziroma ovreči hipotezo, da je trenutna novodobna demokraci-
ja v krizi ter da nove tehnologije blokovnih verig ponujajo možnost izboljšati delovanja 
demokratičnih sistemov. Pri tem je temeljno izhodišče naloge, da so trenutne novodobne 
demokracije v akutni krizi, kar je glavno izhodišče za vse preostale hipoteze. V primeru, da je 
izhodiščna hipoteza potrjena, se v naslednjem koraku naloga osredotoča na predpostavko, da je 
rešitev za nekatere probleme vpeljava novih rešitev, ki temeljijo na tehnologijah blokovnih verig. 
Kot je lahko razvidno že iz definicije glavnih preiskovalnih hipotez, je naloga strukturirana v tri 
glavne odseke; ''democracy'', ''blockchain'' in ''blockchain: applications for remote democracy''. V 
prvem delu naloge predstavimo koncepta ''demokracija'' in  ''kriza'', kot taka. V ta namen je v tem 
delu vključen kratek pregled zgodovine teorij demokracije. V drugem delu naloge je opisno 
predstavljen koncept tehnologije blokovnih verig, z glavnim poudarkom vloge disruptivnosti 
tehnologije. Tretji del naloge vključuje predstavitev več različnih projektov implementacije 
tehnologije blokov za področje javnega dobra. 
Metodološko so v nalogi uporabljeni trije glavni pristopi. Teoretični del naloge je oblikovan na 
podlagi pregleda literature. Pri tem so bili uporabljeni naslednji viri: Democracy Barometer 
(2018) in deloma Special Eurobarometer 477 (2018). Osnovni uporabljen pristop obravnave po-
datkov je bila kvalitativna metoda, ki omogoča globinski vpogled v kontekst primerov uporabe, 
skladno z zasledovanimi cilji naloge. Tretja metoda, uporabljena v nalogi, predstavlja empirično 
analizo podatkov zbranih z intervjuji. Intervjuvanci so bili tako strokovnjaki s področja tehnolo-
gije kot politike. 
Naloga ponuja nekatere glavne ugotovitve. Analiza podatkov je razkrila, da novodobna 
demokracija ni soočena z akutno krizo. Še več, rezultati delovanja demokratičnih procesov neka-
terih držav kažejo na postopno izboljšanje delovanja. Kljub temu smo prišli do ugotovitev, da je 
evropska demokracija soočena z nekaterimi pomembnimi izzivi, ki jih bo potrebno razrešiti. 
Nadalje so bili v analizi primerov vključeni projekti, kot je ''Follow my vote'', ''futarchy: predic-
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tion market'', in ''liquid democracy”, na podlagi katerih smo prišli do zaključka, da je potencial za 
implementacijo porazdeljenih tehnologij (tehnologije veriženja blokov) izjemno velik. Bolj 
natančno, lahko ugotovimo, da se pojavi, kot je slabo zastopanje in udeležba državljanov v pro-
cesih demokratičnosti zagotovo lahko izboljšajo z vpeljavo digitalnih inovacij, ki jih nove 
tehnologije veriženja blokov ponujajo. 
Ocenjujemo, da je teoretični del najboljši del naloge, saj je bilo na razpolago veliko izvornih vi-
rov literature ter prav tako precej literature s kritično evalvacijo. Kot glavne pomanjkljivosti na-
loge lahko izpostavimo izzive pri ocenjevanju študij primerov zaradi pomanjkljivosti dokumen-
tacije ter informacij glede rezultatov in uspešnosti uvajanja samih projektov. 
Predstavljena raziskava je zagotovo vzpodbudila naše veliko zanimanje za področje industrije 
tehnologij veriženja blokov. Kot navedeno, je potrebno dodati in nadalje raziskati določena 
vprašanja za boljše razumevanje področja, kar predstavlja izziv za nadaljevanje raziskovalnih 
aktivnosti na tem področju. 
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Appendix A: Interview questions     
1.When did you familiarize yourself with Blockchain? What made you interested in the concept?  
2. How would you define Blockchain?  
3. Why use Blockchain?  
4. Do you agree that Blockchain is a trusted approach? If yes, how does Blockchain tackle the 
problem of trust? 
5. In what do you see its revolutionary impact on society? (Slovenia’s example)  
6. From your point of view, what issues in modern governance and politics can Blockchain ad-
dress?    
7. Many citizens may have difficulty accessing the internet or understanding digital applications 
of new blockchain systems, so a focus on training and user experience will be key for any im-
plementation. What is done in respects to familiarizing the citizens with the new technologies? 
8. What steps have been made on the way to building up a repository of digital identities in 
Slovenia? If none has been done so far, is it a matter of the nearest future?  
9. How has the security problem been addressed in the Blockchain technology implementation 
context? (Slovenia’s example)  
10. On-chain governance schemes don’t actually try to enforce a “one-person one-vote” rule. In-
stead, they implement a “one-coin one-vote” rule, via proof of stake. This is intended to be a 
loose proxy for democracy, since coins are scarce and cannot be trivially generated. But proof of 
stake implies that those with more coins have proportionally more weight in their votes. This is 
explicitly not a democracy - at best, it is a plutocracy.  
Should large coin holders (corporations) have more legislative control? But what is the alterna-
tive?   
11. There is an old saying: “democracy is four wolves and a lamb voting on what to have for 
lunch.” This problem is known as tyranny of the majority, and it’s a well-known failure mode in 
a democracy. What would prevent this from happening in the governance run on Blockchain?     
%79
12. Are you familiar with the term “liquid (fluid) democracy” (or any other concepts)? What is 
your opinion about the form of voting model for collective decision making based on 
Blockchain?  
13. How would Blockchain address the problem of low voter turnout? And are there any innova-
tive ways to solve it? (Slovenia’s example) 
14. What do you think, does Blockchain offer a solution for one of the biggest challenges to the 
democratic values economic inequality? If yes, what is this solution?  
15. What difficulties you have faced so far in your practice working with Blockchain?  
16. Would you like to add any final points or comments?    
Thank you  
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Appendix B: Typescript of the interview  
with Mr. Tadej Slapnik 
 a director of Tolar Hashnet Slovenia, 
 Principal at European Blockchain Hub,  
Chairman at Eunex and 
 former State Secretary of the Republic of Slovenia   
INTERVIEWER: OK, Mr. Slapnik, thank you so much foe accepting my request for the inter-
view. I just want to inform you that the interview must be recorded.  
INTERVIEWEE: OK, I agree.  
INTERVIEWER: Ok, is there any… OK, perfect then. Let’s then get started. So, I sent you today 
in the morning the list of the questions. Have you seen it?  
INTERVIEWEE: No, but we just can go through.  
INTERVIEWER: OK, go with a flow. Right? (laughing) 
INTERVIEWEE: yeah, yeah.  
INTERVIEWER: OK, let’s try. I have to make a short introduction for the beginning. My name 
is Natalia Toporkova and I am a master student of the Faculty of political science at the Universi-
ty of Ljubljana. Currently, I am doing the research “Blockchain: applications for democracy". 
This interview will be done under the aforementioned research in order to underpin its future 
findings by the provision of the opinion of the specialist from the field.  
So, and my quest today is Mr. Slapnik - a director of Tolar Hashnet Slovenia, Principal at Eu-
ropean Blockchain Hub, Chairman at Eunex and former State Secretary of the Republic of 
Slovenia. Thank you one more time.  
INTERVIEWEE: OK. 
INTERVIEWER: So, we have to start.  
INTERVIEWEE: Yes.  
INTERVIEWER: The first question is when did you familiarize yourself with Blockchain? What 
made you interested in this concept?  
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INTERVIEWEE: It was 2015, when I was a state secretary and the Republic of Slovenia was 
preparing a national action plan of transformation of our economy from linear to the circular 
economy. I was, at that time, at the position (of the) to be a chair of the national partnership for 
linear economy, and we were discovering which technology we could use as a country to actually 
realize this transformation. It was one really important even held by our prime minister where we 
first time discussed that actually Slovenia have really really a lot of potentials on the field partic-
ularly of Blockchain technologies. Yeah, it was in 2015 in October, actually. From then on, I 
started to discover it quite in deep and yeah… this is the answer.  
INTERVIEWER: Uhu, OK. How would you define Blockchain? Maybe in your own words.  
INTERVIEWEE: It is a protocol of trust in the easiest way, and it’s (a) technology that enable us 
not just sending information through the Internet but also, sending the value.  
INTERVIEWER: Uhu, so, why? How would you convince me, for example, as a citizen, to use 
Blockchain? Why I have to use Blockchain? What is this, you know, revolutionary impact on (a) 
society that it can potentially have?  
INTERVIEWEE: I will try (with that) to explain you that if … of course, it take(s) time to ex-
plore it by yourself in order to achieve the trust that is needed in technology but to make a kind 
of argument… it’s (that) a technology enables (that) people all around the globe who don’t know 
each other, who didn’t have possibility to start to cooperate in order to gain trust (that) with that 
technology we can do trustful transactions even not knowing each other, first. This is (the) first 
one.  
The second one, thought the ledger, through the technology, it enables us to do the transactions 
without second (third - by N.T.) part (party - by N.T.), intermedier (intermediary - by N.T.) who 
would be confirming whatever transactions we are doing, either citizen-to-citizen, either compa-
ny-to-company, we can do transactions peer-to-peer without, as I mentioned, third party. This is 
quite positive because, then, we don’t have to pay the extra costs for the conforming out transac-
tions. At least, these two. The first one, as I mentioned and the second one.   
INTERVIEWER: Uhu, since I am doing my research and I am trying to see this connection be-
tween democracy, which is in crisis now, at least, I was taught in the Faculty this way, I hope, 
you agree with me at that point that we really have now a lack of, you know, trust in our political 
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institutions, wed have a lack of trust in financial institutions, and now you are talking that 
through the new technology, we can gain this trust and we can, you know, yeah, bring this confi-
dence again to the citizens to operate with their own values, to sell these values, to transact 
through the Internet. So, but basically we don’t really eliminate the problem of trust we just now 
have to build the new one. Ehhh now we have to trust the technology. Do you think it is going to 
be much more complicated if we, you know, consider it in terms that, you know, the biggest part 
of the population of the country is quite … ok, bad-educated in this technological way? I am 
talking about people who are  40, 50, 60 years old. How? How technically it is going to happen?   
Hello? Can you hear me? We lost the connection.   
THE INTERVIEW WAS INTERRUPTED DUE TO THE UNSTABLE CONNECTION FOR 
APPROXIMATELY 5 MINUTES.  
INTERVIEWER:Yes, it is recording, Thank you.  
INTERVIEWEE: I was answering that it will not be technology with (some adjective is missing - 
by N.T.) trust to us as (a) citizens. It is technology (such) which make sure that transactions are 
trustful. The trust have to be gained by citizens, it is not a kind of miracle stick or miracle tech-
nology that will give us trust back. That’s why it is a process but it is an enabler that we get this 
trust needed. Let’s say new distributed democracy I call it. Distributed. Somebody call it, some 
concept on the way to it, “fluid democracy”…  
INTERVIEWER: “Liquid”. Yes…  
INTERVIEWEE: yeah, fluid, liquid… 
INTERVIEWER: It, also, one of my questions.  
INTERVIEWEE: yeah, but it is on the way the be. If you ask me the final way to do democracy, 
it will the citizens. We will be enable to act (as a) in the new democracy, that we will be connect-
ed and participating in a kind of distributed ledger. (The) distributed ledger have notes of citi-
zens, we will be notes with this distributed democracy. But it means that all the time, not just 
every four years, not just on the referendum, all the time we will be able to influence our deci-
sions either directly or indirectly, like with fluid democracy, but, also, the representatives then, it 
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will be all the time, let’s say, ehh have to.. they will have an ongoing process of proving of what 
they are actually doing representing us as (a) citizens.  
But yeah, (to) shortly, I believe that with use of the technology, we will be in the near future or 
the midterm future, we will be able to make a different structure, a different way to do the 
democracy, it will not be a pyramid way anymore but it will be more horizontal and more…  
INTERVIEWER: … distributed, uhu.  
INTERVIEWEE: yeah, distributed with the involvement of much much more of the citizens. We 
let’s say will be able to incentivize citizens, to actively participate and, also, not just with this, 
let’s say, incentivizing per se but, also, give them opportunity that their voice will be heard di-
rectly, much more efficient than it’s now with what we are facing.  
INTERVIEWER: yeah, thank you so much for very detailed answer. You know very good and 
successful case we have in Estonia, yeah? But before they mastered that blockchain technology 
they actually implemented this digital ID, identity…  
INTERVIEWEE: yeah, I know it.  
INTERVIEWEE:… technology. So, without this digital identity, without the link of your person-
al (digital) identity to the real-world identity. So, you have to, again, a middleman who will, you 
know, validate the person for his or her digital identity. So, again, we need some broker who 
would provided you with the the digital identity. So, how would you solve this…?  
INTERVIEWEE: yeah, you know, it is like that. If you have, we will do it just once. Just once 
we will have to, for example, merge this identity with (the) some database of the country, it will 
be once and not any more. Do you agree?  
INTERVIEWER: yes, yes, I agree.  
INTERVIEWEE: … because once you get it. And then you are not validating any more, yeah? 
And, also, in the parallel time, we have, for example, three billion people who are not registered 
at all or a little bit less, you know? For them, for example, (from) solutions are merging that they 
will get the digital identity before they will have any kind of the identity from their country be-
cause their country is not able to facilitate this process (THE CONNECTION WAS INTER-
RUPTED) … the democracy is not stable. In that case, the solutions are already on the way that 
it’s through the the recognition from, let’s say, some sensors, some visual, visual… like face, you 
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know, like fingerprints, it will be generated the protocols. Actually, it will be, also, directly giv-
ing you identity not with the intermedier (intermediary - by N.T.) but it is for the case when the 
countries are not (don not - by N.T.) function. But in the end, let’s say, we are now in some 
midterm process where countries who have already some registry they are switched into the digi-
tal. Then, this global initiative, I don’t know if you know it, of the United Nations, the World 
Economic Forum, that they are calling up all the ideas… 
INTERVIEWER: yeah, I know it.  
INTERVIEWEE: … to have a global network of attempts, I don’t know how do they call it, 
“identity for good” or “good identity”, I don’t know, yeah? In the end, it will be one or a few 
ways how you are gaining digital identity, and I am sure that after that it will not be needed any 
more, any intermediers (intermediaries - by N.T.). But now, you know, we are in the face when 
we are switching from, let’s say, this not digital into the digital way to do and we have still some 
issues that are directly, you know, but it is a transition period.  
INTERVIEWER: yes, yes, still a long way to go. Do you believe personally that it will solve at 
the problem of low voter turnout? Because, you knew, modern democracies, they face this prob-
lem. People do not want to vote.  
INTERVIEWEE: OK, if you now ask me, I am, also, researching this the best concept. And one 
of them is I mentioned the fluid democracy. The best that I saw like (in) globally is this “Democ-
racy Earth Foundation”. Do you them?  
INTERVIEWER: I know, I, also, follow them on Facebook.  
INTERVIEWEE: I could not tell it better how this concept of, first, introducing (a) new way of 
being an active citizenship (citizen - by N.T.), how then to think that they could be incentivized. I 
believe that through such a process, not just with a process: I give you a digital identity, you can 
vote, whatever, you know, this will not be enough, it has to be more, you know, because we are 
as (a) citizens, now every day we are through different devices - smartphones, Facebook, social 
media - we are already a kind of doing or expressing our opinions, influencing but it’s not direct-
ly. With this development, we will, also, be able to do that and through this process, I believe that 
the interest of the citizens will be much bigger, they will be incentivized, the feedbacks should be 
different. This is I believe. But let’s see.  
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INTERVIEWER: Uhu, also, there is a very good concept of liquid democracy that seems to me 
pretty much the same with the representative democracy. If you are not well-informed how to 
vote, what to vote … who vote for, in whose favor you can always delegate this your vote. What 
do you think about this idea? Digitally, is it possible?   
INTERVIEWEE: Of course, it is possible. But again it’s not just the technical solution, then you 
have to, I don’t know, you have to be, as a citizen, aware who through your social network has 
competencies on the field of, let’s say, I don’t know, green economy or finances, or I don’t know 
what. Also, you have to do something more to vote or to delegate your vote, you know? That’s 
why it will be, at the same time, needed, also, education and, also, using the technology and pos-
sibilities. OK?  
INTERVIEWER: Yeah, they are people. And if you can delegate, so, you can, also, you know, 
look for some, let’s say, reward for your voting, yes, as a delegate. So, you can be again corrupt-
ed. 
INTERVIEWEE: We have the incentives that you are rewarded then, again you can, also, if you 
are not satisfied with the representative who didn’t, let’s say, use your vote, voice or vote like he 
or she should, you can get the vote back, you know. And it’s much more that we have now, you 
know, because what we have now it’s for four years. You are voting and them you are waiting. 
Ok, maybe some one or two referendums between and that’s all. If you can imagine with this 
technology, we can have daily, you know, opinion, making, influencing and like that. And, also, 
let’s say, the world of politicians we change completely. It will not be so, let’s say, four-years-
oriented but much more to do (things - by N.T.) now and with the long-term results. I believe, 
also, in that.  
INTERVIEWER: Wow, it is the interesting idea. And, you know, there are three blockchain sys-
tems: public, private and consortium. So, consortium is basically how big corporations, big insti-
tutions see how they can, you know, use this technology. They acquire, let’s say, they become 
bigger and they want to use this technology to operate in the digital world. Yes? Consortium. If I 
understand this concept of consortium blockchain correct.   
INTERVIEWEE: I am just hearing for the first time this expressing of consortium. I am hearing 
from you for the first time but what it means actually? 
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INTERVIEWER: It means that … now, so far we are talking about individuals, yes, that can 
benefit from this innovative technology. But there are the whole companies who are using this 
technologies, and, you know, invested a lot of money into it, into also cryptocurrencies.  
INTERVIEWEE: Uhu.  
INTERVIEWER: and there is like a philosophy, ok, before we had “one person - one vote” , but 
it is basically “one coin - one vote”. And if we have a big player, like the whole corporation, on 
the blockchain, so, its weight is the vote is, you know, much bigger than the individual citizen. 
Can we… yes?  
INTERVIEWEE: yes, ok. I use this term that it’s a “proof-of-stake” protocol. Then, in that case, 
you have this “master nodes”/“super nodes” and “normal nodes”, and this, it is equivalent to the 
power of the either company behind either just individual. Now I understand, ok, I know the 
concept.  
INTERVIEWER: So, and should large coin holders, these corporations, have more legislative 
control? Have more, you know, say in the decision-making process than just one individual?  
INTERVIEWEE: oh, this is the question?  
INTERVIEWER: Yes. What do you think how to play equally?  
INTERVIEWEE: It depends on what decisions are made. Which decisions we are talking about? 
You know? If, for example, some corporate ledger either open either closed, it is used for just 
some corporate business activities who are not influencing directly or indirectly to the customers, 
then, of course, they can have their own way to. .. and the power of their votes can be defined by 
themselves. But if we are speaking about, on the other side, democracy or we are speaking about 
the some consumer-oriented services in which ones the importance of voices and votes of the 
individuals are important that case, of course, we cannot make the different… different scaling 
up of the power the vote. That’s why the question is for what the ledger is used and which deci-
sions we are talking about? If the decision which is really important because they are influencing 
indirectly or directly individuals, in that case, we should take care that they have “one member - 
one vote”, “one token - one vote” power. But it’s different situation that we can have that’s why 
it’s not so easy to have a strict answer, you know?  
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INTERVIEWER: Yeah, but let’s … ok, we are talking too generally, let’s set some example, for 
example, I decided to build, ok, I am a representative of some, right, and I decided to build the 
pedestrian road in front of, you know, my office, and now I am opening this case digitally and I 
want to see what people think about it, right? Yes…  
INTERVIEWEE: … just a minute, just a second.  
INTERVIEWER: Sure.  
INTERVIEWEE: Ok, I am back.  
INTERVIEWER: … so, if on (THE SESSION WAS INTERRUPTED) of course, they will vote 
just foe themselves. But also there are some big companies that also operate on the blockchain 
and then, they have an upper hand, they have a lot of money let’s say , and they have an upper 
hand in this case, they can. So, they can really, how to say, to… to…  
INTERVIEWEE: I am getting you.  
INTERVIEWER: Yeah.  
INTERVIEWEE: This is the biggest threat that we are facing. But it was (THE SESSION WAS 
INTERRUPTED) the big corporate will buy (THE MISSING WORD) and will defeat everything 
or not. If you understand me?  
INTERVIEWER: Uhu.  
INTERVIEWEE: That’s why from the public or from the regulatory, or from the, let’s say, 
prospective for social, for society good we have to take care that we have for important decision 
making that kind of ledger that we will not give possibility to big-money companies to buy their 
power. This is crucial.  
INTERVIEWER: Yes, that’s how it would work for democracy, for its basic principles.  
INTERVIEWEE: This is crucial, this is, then, in the hands of our government, in the hands of the 
society, of the community influence legislation and all, let’s say, what it follows and we will en-
sure that. If we will not ensure that, we will lose the all the most important gains of the technolo-
gy.  
INTERVIEWER: Yes, and the last, I think, a couple of questions. What difficulties you have 
faced so far working with the blockchain.  
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INTERVIEWEE: It cannot be a short answer. But you know how it was. Because in the time 
when we started to work, I was a representative of the cabinet (office) of the prime minister, and 
we started to understand the companies who… you know that in Slovenia, it was a lot of them 
really early adopters from, let’s say, from Bitstamp like one of the first exchangers to economy, 
one of the first investment’s founder, investments crypto to co-founder, but it is not now any 
more, but one of the first accelerators. I think we had 40 or 45 ICOs in 2017 but that means that 
they didn’t just do the projects and take the money and stop the activities but most of them they 
actually start to work they actually start to face regulatory challenges. This is, if you ask me the 
biggest barrier of the technology, form my point of view, because it’s completely new business 
models arising which are not fitting into the current legislation or regulatory framework. And it’s 
a question how fast could be the legislators order to have the technology to develop, in the same 
time, to take care about the consumer rights. And, also, also, if it’s some concepts who are not 
developed yet, we have to be aware that using of blockchain technology is in the early (scratch-
es), in the first, let’s say, 5% of possibilities of development that means that we have to give a 
little bit more space, regulatory space, a kind of sandbox (THE SESSION OF INTERRUPTED) 
in order to understand the issues and the challenges using the technology and to make a regula-
tion. That’s why I would put on the first. And the second is this big, let’s say, issue that we have 
of understanding of (by) the common citizens about not in-deep (in-depth) into the technology, 
intersections and programming but about real change that it could be made by it, this cultural 
change from the citizens. This is also quite important I can see because use of great technology 
is…  most of the citizens don’t understand it at all and they don’t use it at all. It’s just for a few 
who are, you know, either strong with the capital either really open-mined but it is not, then, the 
use and the impact to the whole society as it should be.  
INTERVIEWER: Uhu, so, if you do not have anything to add, any final points or comments, I 
think, we can finish.  
INTERVIEWEE: I have one comment. I am advocating also with the Tolar Hashnet, also, Eu-
ropean Blockchain Hub, also, EUNEX. We are advocating that we should develop blockchain 
technologies not just per se, but to achieve the Sustainable Development Goals of the United Na-
tions. I don’t know if you are familiar with them.  
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INTERVIEWER: I know, 17, right, they are.  
INTERVIEWEE: it’s 17 of them. And this, what we are doing is that 100% we have to have con-
crete goals that we are using technologies to achieve this. And this, I think, it should be also a 
kind of not just phrases but the concrete (THE SESSION WAS INTERRUPTED) what I would 
like to add.  
INTERVIEWER: Uhu, I see. Thank you, Mr. Slapnik, for your time and interest.  
INTERVIEWEE: Thank you.  
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Appendix C: Typescript of the interview  
with Head of Project Group of New Economy and Blockchain Technologies at Ministry of Eco-
nomic Development and Technology of Republic of Slovenia, Social economy expert 
Mrs. Nena Dokuzov 
INTERVIEWER: Thank you is much for your time, I know it is very precious. We have an inter-
view with a representative of Ministry of Economic Development and Technology of Republic of 
Slovenia Nena Dokuzov. So, my name is Toporkova Natalia, I am a student of the faculty of Po-
litical Science, the University of Ljubljana, and I am doing my Master research on the topic 
“Blockchain: applications for democracy”.  
Question number one: when did you familiarize yourself with the Blockchain? What made you 
interested in this concept.  
INTERVIEWEE: aha, it was approximately two years ago. It was connected with one conference 
on Industry 4.0 and (they) trying to find some solutions for digital transformation, and 
Blockchain technology was pointed out as one of the technologies on the way of digital trans-
formations of the companies and also of the transformation of the society because at that time we 
developed also a concept of sustainable development, the connection of technology through sus-
tainable development to social economy and so on.  
INTERVIEWER: It was an international meeting or a conference, or it was a local one?  
INTERVIEWEE: No, it was a national meeting but after that we started to follow a blockchain 
community and blockchain activities, so then we got the information that five the strongest com-
panies are the top of the blockchain companies in the world, and they are Slovenian companies. 
And at that time the economy launched the white paper, I think it was in the summer of 2016, 
and this white paper, I read it very carefully because it meant a some kind of step away from 
regular types of project promotions and presentations and drove my interest, you know. Then we 
started to follow this issue. And then we had that famous meetup, Slovenian meetup, in Vitanje. 
There were 350 people that were interested in how the things will go from very member or part-
ner of the society. Three pillars that we defined. There was a government pillar, it was responsi-
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ble for policy and legal issues, no the other hand, there was a business pillar. It was also respon-
sible for the developing business but also for indication of what is not regulated in Slovenia and 
it should be some kind of shaped or structured on the regulation basis. And the third pillar was a 
supporting environment. And in the supporting environment, we started to think of creation of 
the Hub at that moment. So this were my first steps. And then after this we had a European 
meetup that was the first European meetup in Celje where also the member of European com-
mission participating. In the meetup we asserted to talk about how to shape those happenings in 
the future. So we adopted the Ljubljana declaration and for the first time that a case law for the 
blockchain because we knew that, for example, other European policies for state aid or some-
thing, they were based on case law, first, and then were regulated. So proposed in a way to have 
a case law and to get the best practice from use cases and on the basis of the vast practice we de-
fine the regulatory measures and so on. When the European Commission heard that they started 
to prepare two initiatives. One was a creation of the Blockchain Forum and Observatory and the 
other was a preparation of the Blockchain Partnership. And the European Blockchain partner-
ship, it was signed then in April, I think, by 23 member-states. And I am also the member, as our 
Ministry is a responsible Ministry, of the European Blockchain Partnership. This is a group of the 
members of the governments in that initiative. And parallel of this they founded the Blockchain 
Observation and Forum. It had two main tasks. First, mapping the blockchain initiatives in Eu-
rope and the second, to define the use cases to be, I don’t know, in some way analyzed, in some 
way selected form deeper analysis and that.   
INTERVIEWER: So initiative came from the government actually.  
INTERVIEWEE: yeah.  
INTERVIEWER: … because I had an interview with Mr. Slapnik and I thought that, first, those 
Bitcoin startups, yes, they were try to implement the technology and put it let’s say in more mon-
etary or profitable basis …  
INTERVIEWEE: yeah, maybe more monetizing, not so profitable. Because you don’t know at 
the end what is profitable. When you collect the money you don’t know how profitable it will be. 
But monetizing of this or securitizing or something like… it was the case of those companies, 
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but they also developed the platforms (the phone rang) that were used as the basis for other plat-
forms, you know, as the creation of nodes and many other things.  
INTERVIEWER: So blockchain, in your words, we spoke a lot about this, what is this technolo-
gy ion its core, in its central idea for you, firs of all?   
INTERVIEWEE: (missing words) the definition as it is…  
INTERVIEWER: yeah, but still it would be nice to hear.  
INTERVIEWEE:… let’s do it the other way. We had a hekaton, you know, blockchain for the 
social impact hekaton, it was a last year before the Davos  and we presented our cases in Davos 
during the World Economic Forum and they were selected as the most inspiring projects and so 
on. And what I red before this that this is a concept based on a social value proposition that has, 
for the first, that integrity issue with authorization, authentication; the second was truth; the third 
was a traceability; the forth pillar of that is non-intermediary…  
INTERVIEWER:…  the transparency, yeah.  
INTERVIEWEE… the firth was democracy; the sixth was immutability. All those characteristics 
of the platform are meant to guarantee a safe system of recording, yeah? So we have a safe and 
secure system of recording because it is guaranteed us that original record of anything that can-
not be changed after many steps. Ok? But what is all very important is that you understand the 
technology. Before that hekaton I didn’t understand what does it mean, you know. And then we 
read all that protocol that was developed for the companies, how they developed, how they used 
that… how can I say, the things for the recognizing the issues like machine-leaning system, how 
they use the words that are translated into cryptographic …  
INTERVIEWER: uhu, the hash.  
INTERVIEWEE: the hash. Not only the hash, the other things also. And it was all on that Gid-
Hub  platform, and it was the whole protocol put on the platform that was really insuring the 
traceability of steps, it was really insuring that records that were like block one to another. Then I 
started to imagine what the technology can …  
INTERVIEWER: …can do in general. 
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INTERVIEWEE: yeah, can provide us. It is a very practical case. So, out of this, yeah, we have 
characteristics but we have also the real encryption, the real recording at the system that is guar-
anteeing some safe and secure transfer of the data.  
INTERVIEWER:  are you like hundred percent sure of the security of the system? Because that 
is also you know hacking and…  
INTERVIEWEE: ok, can you be a hundred percent sure about the security in the conventional 
system? I got today Startwood Hotel, sent me today an email that Marriott  was subject to attack 
from hackers. They are not based on the blockchain. So, I think that… this is not the case. The 
security can be guaranteed on one stage or another but you don’t have to connect the blockchain 
with the security issues. It is not one with the other, the security is relevant for all other systems 
that are valid now for forty years.  
INTERVIEWER: Alrighty. Ok, thank you. In what do you see its revolutionary impact on the 
society? Slovenian example. We are in the question number 5.  
INTERVIEWEE: I will tell you the revolutionary impact on the society. We published one (call) 
for project. And the call for project was demo or pilot project. And the applicants were asked, 
because we had for them the selection criteria, and the applicants were asked in the first set of 
these application criteria to implement the technology 4.0, and this blockchain belongs to 4.0, 
Ok? The second thing is that we defined a set of selection criteria regarding to sustainable devel-
opment. So, there was an environmental pillar, social pillar and economic pillar. And we asked 
form the applicants for any type of technology to be implemented, they show us the social, envi-
ronmental or economic impact. So, I think there is a huge impact on the society because there is 
an issue of equal treatment because all the members of the platforms, for example, they have to 
reach the consensus or something, it is an equal treatment. It is access to the information and it is 
assess to the different services that are provided through the blockchain regarded to equal access 
to all these things. For example, the visibility of things, of different actions is very high through 
the blockchain technology. So, is somebody can become visible through the platform, then the 
valuation of his personal data is very important, yeah? He can decide by himself how to valuate 
his personal data. It is a very high level of individual autonomy and it has a huge social impact 
also. We have different aspects of impact. It can be an impact on energy efficiency, also, if you 
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have faster platforms, nodes or transactions or some other type of DIT technologies.  But what 
people get from the blockchain technology is a social value proposition.We get through, I don’t 
know, self-sovereign identity. This is the first thing. The second is authorization. You can decide 
about what data about you can be published or not, or accessible by somebody or not. Then, the 
authorization. You can authorize people to de the things instead of you. So, it is a huge impact on 
the society. On the other hand, we will face maybe that change of professions, a change of (the 
demand of knowledge)…  
INTERVIEWER: The education system…. 
INTERVIEWEE: yeah…  
INTERVIEWER: … it is a completely different approach. We start with the mindset. First of all, 
people have to get an idea.  
INTERVIEWEE: I think they have to be included. We saw now, two years, after organizing of so 
many events and so on, we had a group of people who are very open, yeah? But when we saw 
the openness I was (thinking it is) because of the profit-orientation and so on. We had a lot of 
ICO  demands at the beginning, in 2017 it was boom. But after that, when it fell down, and now, 
in 2018, we have got only the strongest projects from ICOs that remain, that are sustainable, we 
see other things, you know? We see that they are developing their own systems to support that 
development of the projects and this is very important for the sustainability. And the mindset, 
what we have now, for example, for the companies, (for) their business systems, when we add 
the blockchain and when we connect the customers into (those) platforms, the customers will 
become aware of the advantages of the technology and this is the mindset that we have to create 
not only through the workshops, conferences, (the) academia…  
INTERVIEWER:.. through the market, through your money, through your purchases…  
INTERVIEWEE: yes, that’s right.  
INTERVIEWER:… you change your mindset. If we try to be more precise and be closer to the 
topic “Blockchain for the democracy”, so, in Slovenia, what steps have beed done? You know, 
we now have to become a digital society, and everybody has to get a digital identity. It was a 
very beautiful case in Estonia done in 2001 or 2002 …  
INTERVIEWEE: yeah, they are still developing.  
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INTERVIEWER:… in Slovenia, how’s this digitalizing of your personal identity going? There 
are some projects or companies who …  
INTERVIEWEE: There is a project, yeah. There are two companies now, at the moment that are 
very strong working on it, you know, to make this, for example, Datafund but there were some 
attempts to develop also the voting system of the blockchain. One of those attempts is, I don’t 
remember the company…  
INTERVIEWER: That will be useful for me because we want, in Hub, to work on this e-voting.  
INTERVIEWEE: yeah, I will tell you which company but I have to find it. They tried to develop 
a type of voting concept on blockchain but, on the other hand, they didn’t finish it, I think. And it 
was also that blockchain for a social impact hekaton that they were competing with the other 
teams, they presented it. If find the title of the project, and if they still exist, I will connect you 
with them. On the other hand, we have a project now developed (pause) not digital ID because 
wee will translate this from the European regulation but video ID. That was a project that was 
developed by the Ministry of Internal Affairs in the cooperation with the Ministry of Economic 
Development and Technology. Having that video ID, Telekom  is also implementing this visual 
ID, I just saw last time one article that they are ensuring the people that they are completely safe 
to use their services on that visual ID. But what we want to do? The European Commission is 
developing a project a use-case of self-sovereign identity. And it will be one of the four use-cases 
that will be elaborated and also confirmed by the Commission services. In the next period they 
will be sent to our ministers in January 2019 <the missing name> was developing the whole con-
cept, functional and non-functional solutions and everything. And it is in progress. What we did 
not do is to make a step forward to introduce that biometric issues into digital recognition, voice 
recognition, other facilities that can be used for distant recognition. We can say “distant” recogni-
tion, ok? It is very important to have because we are preparing the law now, you know, and the 
law will be prepared on the basis to define a digital entity. And the digital entity will need to have 
all those attributes defined, also, digital identity and distant digital identity, conditions for recog-
nition in one country, for example, in EU to be recognized in another country on the same way 
and through the same treatment and it will be connected with the smart contract, with am I don’t 
know, duties and obligations of each …  
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INTERVIEWER: You have to regulate this field, it is business.  
INTERVIEWEE: yeah, this will be regulated through our law that has been prepared.  
INTERVIEWER: uhu, so there are steps that are done.  
INTERVIEWEE: yeah, many things are happening, you know. But at the moment, I cannot say 
we have this solution because we still don’t have. And it is very important that we develop this 
solution. We have a digital signature already implemented. The Ministry of Public Administra-
tion introduced it for public services some years ago. We have this but this is not enough because 
when some investor wants to invest in some company in Slovenia, it is not approved or recog-
nized as a valid issue so we have to develop this system in further. Digital signature is one thing, 
that video ID or identification is the other thing, and that self-sovereign identity that the Eu-
ropean Commission is developing is the third thing, and law that will arrange everything together 
is the forth thing. Ans those things are going in parallel, you know.  
INTERVIEWER: yeah, because I also have some contacts in AI this institute, the artificial intel-
ligence, and people are really interested to have some project, the connection between AI and 
blockchain and we were thinking maybe to have this platform for, first, digital identity, and then, 
for… it cam go any further, to develop some e-voting system on a local level or…  
INTERVIEWEE: Why not on the state level? But it depends on the other issue, you know. 
INTERVIEWER: yeah, I would like to have a clear understanding.  
INTERVIEWEE: If the existing structure, political, finds out what can happened after introduc-
ing this e-voting system, because it is not only e-voting…  
INTERVIEWER: it is a decision making, yeah, participating.  
INTERVIEWEE: … exactly, it is a decision-making process.  
INTERVIEWER: yeah, what do you think about it?  
INTERVIEWEE: Yeah., it is perfect because you are all the time, not just elected and then, four 
years nothing, you are …  
INTERVIEWER: …accountable.  
INTERVIEWEE: yeah, agree.  
INTERVIEWER: … from the the politicians’ side, let’s say, it is not such a good thing but…  
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INTERVIEWEE: No, but somebody that knows, he will be prepared, for example, for all the 
time updating and will go with the different motive to the politics.  
INTERVIEWER: Exactly.  
INTERVIEWEE:  … and this is the case.  
INTERVIEWER: It is so democratic, you know, per se.  
INTERVIEWEE: It is, yeah.  
INTERVIEWER: Ok, now this now a popular idea of proof of stake, if you are a really large 
stakeholder, how not to bias some decision-making because the wight you have is bigger than the 
rest of people, citizens have. How to stay democratic, let’s say, on the blockchain in that deci-
sion-making process?  
INTERVIEWEE: But why don’t we talk about proof of authority? I think this is more the issue 
than the proof of stake. The proof of stake is the next step after proof of work and this is about an 
organization. But when you come to the proof of authority, you come to the real issue because 
you build the authority, you put the framework and you operate inside of it through the proof of 
authority, I think. I think it is more important.  
INTERVIEWER:  Ok, liquid democracy or fluid democracy, if you are familiar with the concept, 
just a few words about it. How we can vote, directly or we can vote through our representatives 
if we know that somebody has hmmm, let’s say, more knowledge about which candidates is 
more suitable for the position. Can we be somewhere in between representative democracy and 
direct democracy?  
INTERVIEWEE: I will give you a technical answer, I am a more technical person (laughing). 
INTERVIEWER: I am more conceptual thinker (laughing).  
INTERVIEWEE: No, it is ok. When you have the smart contract issue you have a possibility of 
an agent. Then, if you introduce the agent it is in case of legal smart contracts but it can be also 
of coded smart contracts if there is a trusted party on the other side, so that empowering of 
somebody else, or delegating of somebody else to decide needs very strong system behind be-
cause all the decisions made by this person or computer have to be authorized, have to be 
checked and approved, at least by the person that gives you an authority to do this. We have a 
system of European money, you know. This was my motive to start with the blockchain because 
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it is very complex. All the invoices that are going through that are supposed to be recovered by 
the state to the individual or the company have to be checked by two persons, the reporting has 
to be checked by two persons. The blockchain would remove that type of activity and would 
shorten the procedure up to 10%. This is first. Second is that when you use that type of technolo-
gy, then, you use it consciously. You decide to go into this because it ensures you the criteria or 
the characteristics that you believe it will be fulfilled and it will function. Then, if you introduce 
the agent, what is the level of authorization that you can give to this agent? This is the first ques-
tion. And what autonomy you can keep if you delegate…  
INTERVIEWER: How much to delegate?  
INTERVIEWEE: Yes, and this is for me is the right question. How much to delegate? And how 
much power to give to those agents to decide instead of us. And this is very important because 
then, if we introduce the people that we have as an agents than it is the same as you use the bank 
for your money.  
INTERVIEWER: Somebody speaks on your …  
INTERVIEWEE: … instead of you.  
INTERVIEWER: And if you have some misunderstandings with your agent, who will regulate? 
If it comes to law…  
INTERVIEWEE: No, it can be regulated through some protocol, ok? But the protocol, it depends 
on what type or what content of the information you want to share to the community through the 
agent. This is very important because this information is valuable then, you have to assess your 
data according to your ownership of rights of the data. It is not so easy when you start to think.  
INTERVIEWER: Exactly, because if I am aware what kind of data I have in my hands and I 
mean, if I already spent my time and efforts to learn it, to see this volume, then, there is no really 
purpose to delegate it. If I am already, you know, quite operative in this field, why then I would 
delegate it? But if you are completely blind, then it is a case to cheat you.  
INTERVIEWEE: Yeah, but this is not the issue that you want to achieve … to have people  in-
cluded and engaged, to be the part of decision-making process. And this is that is why we are in-
troducing the blockchain for the people to be a part of decision-making process, to go through 
agents or any other intermediaries, for example.  
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INTERVIEWER:  Seems like it is a lot of training, courses, some private meetings, a lot of work.  
INTERVIEWEE: Yeah, exactly. To be included into the community. For example, we had last 
time at the Hub the debate about the voting rights for the members who are pillars of the Hub 
and for the other members and we have some experience with the cooperatives. Within the coop-
eratives, there is one voice, one man or one human being - one voice and doesn’t matter how 
much money he put into the cooperative because it is the basis for democracy. If you have that 
time of community, so in blockchain, then you have the democratic parameters fulfilled but, on 
the other hand, nobody should take the advantage of the position toward the other members of 
the society. And on this time of platform, I think, this can be ensured through the participation, a 
code of conduct, ethical behavior and so on.  
INTERVIEWER: Wow, this is a completely different dimension, I never thought about this. This 
delegating, delegating your rights, I thought it is a quite simple process but yea…  
INTERVIEWEE: No, it is not, but read the smart contract issue, you will see that, ok, not only a 
smart contract. It is a matter of how you function in the society. If you want to delegate how 
much? It is also a self-sovereign identity issue because the autonomy and authenticity is in the 
heart of this…  
INTERVIEWER: The citizen itself, the concept of being a citizen in democratic country is com-
pletely different if we see it after ten, fifteen years after this.  
INTERVIEWEE:  Yeah (laughing).  
INTERVIEWER: And I think you are about to finish. Challenges, yeah, that you have faced so 
far.  
INTERVIEWEE: Too many. If you concern the technology, you know. We call this in business, 
at the stage of the development of the technology, you are in the red ocean. The red ocean is full 
of competition, so you are at the stage of the high level of the development of the technology, 
and a lot of competitors. But this is the comfort zone that everything is known. If you move to 
the another stage, this is the blue ocean, and the blue ocean is all about unknown things but you 
are the first there.  
INTERVIEWER: Somehow.  
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INTERVIEWEE: yeah, if you want to connect really the blockchain and artificial intelligence 
you cannot always imagine the platforms, you have to imagine the organism that is alive, that 
functions, that receives knowledge and information, that gives knowledge and information. And 
if you take this into account, then, you are out of the comfort zone but you have a chance to 
cope, to face the challenge and start to develop the solution, and you are the first one.  
INTERVIEWER: What a privilege.  
INTERVIEWEE: yeah, this is a privilege really. And what we did, we did exactly with this pilot 
demo call for projects. We put the companies into the stage, into the position when they have to 
combine the Internet of things, artificial intelligence, machine learning, blockchain. Blockchain 
as a platform, as a tool, as everything to show us that ok, apart from a high technological con-
cepts, there is a huge social impact that the technology is producing on them. And this is a very 
high challenge. Ok, also, the regulation is a challenge. For example, interoperability. Now we 
have a huge debate in the European Union about how to ensure the interoperability of that ser-
vice infrastructure and we are developing the blockchain service structure concept. For example, 
you have VAT. And today, when you have an international trade the VAT from one partner to an-
other, he is not obliged to pay VAT but if he is only an intermediary, he sells your product to the 
company in the same country, and he has to count VAT here. So, the companies are not doing 
this. Tracing of VAT not to have fraud or false accounting or balance shit so on, it can be a short 
through interoperability platforms. Also, World Trade Organization is developing blockchain for 
customs, for duties on the borders. Everything is too demanding because you have to harmonize 
all the systems and all members that are very different. You have two possibilities either to har-
monize all the systems and force the member-states to adopt their systems to new requirements 
or develop the common solution and give the member-states or the operators in the member-
states the possibility to join with the adoption of their own systems. Those are two ways of guar-
anteeing interoperability. Why this is important? Europe wants to be the first at blockchain tech-
nology and the first in the world and so on. They now found out that they need a huge amount of 
money to show that interoperability, to visibility of one (other) in the different platform in the 
city. And this is a strong development process.  
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INTERVIEWER: Will happen with the nations in the end? Because we are going to be so open, 
transparent but what about our national identities?  
INTERVIEWEE: I think that cultural heritage hmmm, how can say, the “belongingness” to one 
place and one territory it will remain always. You will be reachable foe somebody, I don’t know, 
in South America but you can stay here. If your life is better here, if your wellbeing is better 
here, not in South America, you don’t have to go there. I think the process will go opposite side. 
Now we are all going out and after that the quality of life will be the decision-making parameter 
for (making) the place to live somewhere else in the world. I don’t think that nations will disap-
pear.  
INTERVIEWER: Digital me will live completely different life than physical me (laughing).  
INTERVIEWEE: (laughing) exactly, yea yea than physical me, why?  
INTERVIEWER: I don’t know I hope we can see this before we past away (laughing). Thank 
you so much. 
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